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ZmMM^tL. 2£>lz^ faffi**— K-f>$-— /\*;UDa 

HraoaiH, ®«Lf-^v*;Uj&&A-^£m2{I#i: 
U fJEin fc£tfm2A#£«5-|]lcJi;&&^t^<!;£ 

aKaHA«-aaaa«A^a»a^&aa$:K.-aa 
eai *fci*m2a3*m^(D-^$sit. ttfte-tf— k-< 

aFHJiii-j£e.-t. fjismi fc«fci/m2as*n#F B -i<D-i* 
aaa-erotiaa* >tt < -f£ ^sfiSBB i *fci*m 2 

Aa<*>ae-:& AaaiEaB& . 

* m^omiz-yj t mamw* - a summmwup 

[a*a2] »#jSi i=ffia<OTv*;u«taSAa-e 
aeaaaa-aaaaaaaaaai*. a i *j<ki/m 
nirEm r©7-u xftft-aKii-neff i ffi-st £ ■"■asass 

*^£a&U 

ttfteff 2<dz>-') x-fejABKumeft 2 a#-£aaa« 

^ttHtifi;* JUtt j£S A«. 
ifeot. 

srKaraaa-aaaaaA^aaai*, 7— >j x^& 

[SDK***. 

ktb-7- 'j x^ihiki*. ncff 1 A^aaaaaa^ 

fJSBm2<t-^©'fj6a^igE^<DIggS<!:*'%^ 

Iii*rs4] a*ai i=tea<o-7'e?»^tt'fiaaa-e 

aeanaa-aaaaaaaaaai** 

a*«A<afe"b-ao«fc-5-tis*Js-r-£fsst. 
Htrfem 1 fc £ uss 2 A#<oa:fc<DA-""rBaa* -r 5 
a?fB-^(Ofi^g8te^ 5 i=afri*-*«a»fc . 
UirffiSaST? -fc-iB * tt t Stf IBS"! SS A* & & t> £ 
% fi-sf t £ £ Jams £ . 
7— 'J x^&HiSt £#*k 

aaaa^roaasmv jsaaaaroafc-saEai 
&£tf&2£*$*tL-?;fca&aa«(=g&LTd-4i-r 



«7s?»iuaaa«a. 

r:a*a 5 ] is#js 1 ciBarofy^ iuaaa 
acanaa-aaaaaaaaaai-':. aim k> -r > 

SJa8P£#2K 

ncaai k> ^ >aaaa. ae^i^-i'tt&Aaai'' 
-*#-r > ha^aa-r^aa-E— Kafta^ae*)— 

A-^ana-r 5 aaaw-a * pra-r * 7* 99 -t4fe3a 
10 iia« 

inaa e ] aaa 1 tE8©fy$ juaaaaa-e 

aaanaa-aaaaaaaaaai*. an -r > 

mean k * -< >m»i*. »Efy* -uaaAa 1 -t 
ttsaasttfeaaAa&oAHSfftJ'u ^©sai-: 
user. mmmzm^<Dm^i-^>mnm(D-^-5j^r 
&7-i?S;u»iMSAa» 

ia*a 7 ] ts*« 1 i:E«©f s? * -u&aa aa--? 

20 felt. 

W/Wp? haa^amLraG-x^^iuaaaao) 
aaaa«aa-r«attaa$ai=aiL. 
aeanaa-aaaaaBaaaai*. aa k* -f > 
aap*"£#*K 

aean -oAimt. aeaaMaicacr. a 
am 2 aaama-r ftaeao-as-sra-r s-rs;* a* 
aasaa. 

30 caaa s] aaaii=aaa>7i?^^ttaaAa-e 

«fifi*>*»awi:l*.. /WDs hA^A'#*ttr 

fey. 

acamaa-aaaaaaaaaa^&m-']$4t«a 

Em 1 fc«fctfm2 Ul*l-M)-»a*6IIE/W p -J hiS 

aEttaMjEaa^&uiA-kti«aea 1 u*vmz m 
anioat, 

40 aeai«j:tfa2aii)Ba()!>aaaaa±$aa-r« 

aaaaacoaaaa j: uae/W a hi^<ob*$ 
ma--r-sa*a*^ai: «Ki=ax.. 
niE^fiEigiSf*. -rtrEm^'iimsrosise'fii-if-CT. 
aeamaa-aaaaaA^aaa^&aA$ti«a 

ISf 1 j3«kt/m2ai*A-5|-<D-^i:-|tIE©fflaiE[EDK74> 
t>dB**HSmlEmi fc<felXm2{ii*A#<7>ffe^tO^ 

aa>aa$aib$««7i?^H'aaaAa. 
[aaa>aa«aai 

50 [OOOI] 
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[0002] 

[0 0 0 3] H17I4, ±&§kft&mtz-r*b±$LTV* 

Vol. 54, No. 6,p.905{clB®a>OFDM (Orthogonal Freq 
uency Division Multiplex) g(I*i<7)ti/££PMffllc* L 

[0 0 0 4] 01 7lcfcl*T\ fv^l.fUtv3>te 
2IJB^i— J— 1 li. V H F*$ ($*j90MHz~£l200MHz) 
^>UHFS (£)470MHz~£]770MHz) ^£>. *<D*M 20 

^^StiH^^V^^O^^Sm^^o fit, aura 
m*\*Sim\z£tp'bmfc$lt + Z> I F (Intermediat 
e Frequency) I^SES^-So 

[0 0 0 5] fv^;i/f Ut'y 3 >Mfflf a-f - 1 
OfcUJjIiAD (Analog->Digital) *»» 2 

s*u ^hv-o©sgP4oizA*^tt 
[0006] ^rBiK>-f>5as^4oii. nm««-es 

FT (Fast Fourier Transform) & 4<DRy 
[0007] Rin >Ai»4 oa>m*ii F F T« 

'J xjEifticfc^r I*. 0g*.i£tfe±&-r u 

t*va>tta6(D»*. 2048 (2 k) ,4096 (4 k) ,8192 40 
(8k) [*/v>tK;H <Di^*iJbvD-*;7*-vy7gt 
< = ■?— *#-f>M* [jS/v>/15;u] ) (DiUfl^-K 

T?£«*<»T*>*lS. -Tftfc*.. M^- K1 "C l*2048<I 

4kFFT£||fT. K3T*I£8192<1 
<»"r—* ZmV&J*. SkFFT^HW^o fcfc. * 

2809. 5617<tfcroTl^ 0 JULX^* JltVPtt 

iM(D3-fe^V > h 1 ^*>*JU2l«(DJ§dfi. O. 5 50 



[0008] fit, F FTSff 4 0)^*1*. MfthV 

>-r>(C^$^fcS<i?^4 3 a>+-V'J7(DTMCC (Tr 
ansmission and Multiplex Configuration Control) if 

PLL (Phase Locked Loop) EJB**fflt^r«iE«i31 

icj&CT. OFDM^SMfKHsae^mtSMjElzJ: 

[ooo9] nftft k> -r • ^JH/Sttfinffi 5 

rii. ^r-f u— :7ffi3*m*lx*. fcfc\ ^v^uu 
«t LT«*3P8»^-es^pifigi:*ttTfcy. 

£«, iLT, KytTjE«ia»6CDas*l*. B^LftlMft 
©CDfl-^-ASSfl. Mx.liMPEG (Moving Picture Exp 
erts Group) vXf AfK4tt9C:Ui:b £*l£o 

[00 1 0] fcfc\ ±E<D&flH* % CPU (Central Pr 
ocessing Unit) fc£ "CfilJS^tt^S^ Lttl*MMH= 

loon] Bisit Jfe±^fv^;i/f ufva >Sc 

(D-S5<h F FT94(Df- * 8^J&*IJIM£ LfcB 

[0012] i oo>*>>^;uc*5i^rf*. ii 8 
ictf-Tc^ic &^>^u*cd£{I-s§-s gcd&sII^ o 
f DM3l«i=*5it*tt#*»a)fc«)a)#— K-f >*— /< 

/<jug i <t£fI-^S G*(&— Sfl#S G 1 ttf. 

tsicn&t lt2(h]&££*lti^o 
[0013] K-f>£— /Oi/G i rt<i£itb4x£c,t 

i*. ±M*a)-a»sGui^i:f-^wtT'ft§c 
a>-tt»SG i to>«iis«-if-r*ctr-i5ia«a>*-r 

[0 0 14] c^^'-K-O^-z^G I0f-^1 
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I*. ±fl^SG(Di?— S>§|r*tLT. 1/32. 1/16. 1/ 
±tMDfi— K-OS— /\VUG I 0>t— Sfiirl*. TMC 

mts&ifti- K-r >*-/\*;ugrotsiBi*. slKD&toc: 
^K^-o«aaa5 4 oicss^rgiaj^ft-s. 

[00 1 5] fcfc. ^hV'f>i!aSg»4 0(rfct^ 
li. 01 8I^^Lfc*"— K-r >-S>— /\*;ug I <t± 10 
©-SSttSG 1 i:<DffiBIA<sta:*+i. £o<;/£. +-v'J 

fci^-ci*. g<i*HSB-c-j*j? tf-K-f <;u 

Kt PJ-OJt 1 — S> 3&03SS y ^A<g§te$*t-i>„ 

[0016] cct-f FTaayji^jfe/K-o ni. a 

[0 0 17] 20 

TLJW$fflLT^fc*^f- 0 -r<f^*.. ±fi#SG0)Tl 
730)1/32. 1/16. 1/8. 1/4$ttm®f&<r>tztbO>1i—}:m 

m LT 1*4:1*4: I* 5 HHj&*<& o fc. 
[OOI 8] *-CT*. ZOTfgfBOTtSglli. ife-taTr-p* 

[0 0 19] 

[iSS£fl?3i-f £fca60>#8:] K*E 1 (clE»<DS§fSH 
It. KV :>$-/*';UOT»Paw<D-j5^£ffi3t(D 

num. s«Lfc5 : v^;u*jsni#$mis^«t l. 

^£&Si5«»:. B*f2BSP B 1fIl|J-Ji&&11igt«^£&^£ 

fci*m2a5*g-^<DBtriB-^^*iiEf -s>effl«iE(HiK so 



H^Il^^4ffl^fiElHlBA^f>al*)^4^^B^IfEm1 

SPA^m7j$H^B5l£lg 1 £f=l*m 2 aS73<I*t<Dflfe;5<t 

[0 0 2 o] H3jtJg2lrfsm0>SgiPll*. IS#«il-SBi£ 
fB4MB*K«ttl*. If 1 fc<fcl/SB2(D7-Ux£&[5]8S 

mum 2 £ nft&fiit^ -t z^v* ;ufc&g 
[0021] tm® 3 iz&mommit. tmm 1 i-iem 

<t. HiJlBm2m#<DS*Sf®lgE-.(DSgSi:^Bt»ii|-CtT 
[0 0 2 2] IS*ig4lc|BS<D^WI*. Ii*iSllcfBS 

tuam^&SBi*. Btiiemi fc<feo:m2<i^a)-7ji^ 

SiSHi:. BiIIBIgl *3<feU:m2<l-^a)<fe7J<0<i^JS5' 
f 5 >^^fIIE-7J<oe^BISS^ -f 5 >-7"l=^t>li-^S 

BirSB^-ux^leiKii, sijiH*n§:sfa>ai 

m l x as a -r -5 =f *> $ n> m m s m m r- 35 -5 . 

[0 0 2 3] IS*Ig5lCiBK<0f£MI*. iS3jUg 1 

Bi^-r ^HUiBtew-^^ ^-r-s^v^ ;n»iiig«tir 
[ o o 2 4 ] is*ia 6 iciei£(0f£iB(4. is*is 1 i-iee 

r. HiriEm2«-^(33ggj&-r*siiiB<teco-^&pr^-r*7 ; 

[0 0 2 5] IS*JS7lcS5®(7)fEIHIi. 1 ICtse 
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fcl)o 

[0026] tmm&\zun<DmM\t. b^iicek 
mi*. /Wp^ K^^^ttrfcy. ttEttmBtt- 

Bart-«B2£tilBB&. meff1«J:tfffi2ttUBB 

a>*ffl»*B±*sMtTr4*»»t. BEMBBaax 
b*«ekb;u ne^AiaKa. BE*;ba*Ba>a 

Eteffiii iEBBfr & tt * * *t -5 MES 1 * tf» 2 Hi * 

[0 0 2 7] 

(*. FFTixyix^pte*V>ha)m*^2oa)^r B i^ 

[0 0 2B1MMMH:. FFTftUa^lW^ 

^ttas*««3^»&*i«« Bi*5*tfB2aj*« 

[0029] 01 I^HKamJSIwflS*-? JUttiS* 

[0030] mi m^-r^ai^ ^nisso^iz^^^ 40 

^5r;ufta»««li. Bl 7CDB*Pi5J K-*-f >A3£»4 o 

j^l, m©-o(df FTic-tti-en«-^*«i*-r 

1/I20FFTSP4, 7^:, l2(DFFTgil7(0^M 
&4§*fiE{E]i&8 M 1 fDF FToP4 (Dihllt. {iffiffilE 

@a stoaj^^^Lt - ooBXikBiftoB-* <t -r 

^M089 t £{§*-Cl*£ 0 50 



[00 3 1] -€-<DfftO)«rttliS 1 7lC«Lfc7i**;Mft 
&gmffi£f^t£<7>f-tf>. ift^^«0§1-^p fcfc. SI 7 

iC^Lfr F F TgMlCOl^TI*. ff 2 (7) F F T gfl 7 £ E 

m?z>tztb\z % *mm<DmmT'izmi<DFFT&4tL 

*-<>«UI8fl3. ttl/lc. «1.fcJ:lfS2a)FFT9 
4. 7£ffflBBHIBftBttB«ft»B&tt*.«::j: 

[0 0 3 2] Mft|:iOlvcB2£ffllvcKlJJrr 

l6W*2fl)FFT»4 ( 707— *tty&*4M& 
[0 0 3 3] ^zl— ^- 1 fr£>(7>fi ADSEtft»2-e 

lc 77 ;u ^ ffia-v>* -v 'J 7 * p *y *? ti £<r> u 2i / < y AS 

-/<jug i WFpi^cDmi coF FT«ya^wjS/K-r > h 
3^6Bia>FFTJRya*BBa)». siifcfy^i. 
tt»«»*Biua«»£LTU*-r«. tit?b 

t » y a^ga$&7K-r > h £ y t mm l t **— k -f > * — 
/<;ug i^p B irt(Dm2a>FFTisy^g|^-<>h^ 
6»20FFT»ija*am©», siifcf^^^ft 

[0 0 3 4] fefe\ BSPbI hV-f >^!S3^b(Df 1 ft 

^ismz\h^m^tLx\^ aBLfc^r^^iuacaa* 

fccfctfS2(DFFTWy&^JHPB , lli. ^m-^SG<DS«PBl 

[0035] OF FTp^4fecJ: l/M 2 CD F F T nP 7 
it. Bl j3<ktfB2UJ*«#***t^*l^±JCH»Lfc 
M7-'JX^^it 0 Bl OF FTS 4 

cDai*<h:m2<DFFTa7a>tiJ*<?:^P^-r^J:3. 
*;77*S*1 ^l/f2(DF FT94. 7rtlC^ltT 

^-r s >yBs^fr*pttfcm i fccfctfm 2 man-si 

<D 5 *»m 2 aS^fl-^liiiffiaiElsl^ 8 ^^So 

[oo36] ::-e, m 1 ai^m-^^^— y x^bosc 

[0 0 3 7] 

[»1] 

g ( t ) => G ( f ) 

[0 0 3 8] £J3 % ife1l^fcl^T. t ttftPsl. g (t) 

(*WJi««-ea>«#. f ii^-9-^vy7a)^^gE. g 

(f) MXBmtftOM. *tt7-'Ji», 

[0 0 3 9] :^(c. WBBa«T?Bias*fi^«*:y t»BB 
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[O O 4 O] 
[§&2] 

g ( t-X) => 6 ( f ) e" 2rjfX 
[004 1 ] %L2\zt$^x. g<i tmc^\t± 

[0042] 8kifc € fetf»2^&#^4 < fcoiz % aim 10 

»f £ftPBl»X£|ztt«Lfctt«» (tftWexp 

(-2 7T j f x) aiMMft) c<db*b« 

X(Dt9«tSmt'J7S»af 0>ffi«£l4. afl« 

[ O O 4 3 ] Si 2 CD^SIC e x p ( 2 7T j f 

X) £mn+Z>Zt\Z&V^ exp (-27Tj fX) CD 

m&tt*>mL. *2ttsa«-p>ic-3ivc**i mxm^t 20 

[OO 4 4] (MB*liEBtt8l4* ±EKUIIC»-3L*TK 
ItfetlTfeU. f2(DF FT^7A^aJ;to£4x£*2fcil 

*IB©JBa**«^a>tt*«*tt<-rJ:5*2U*«# 

#3*-l4SfiI$<ift)5&ffiS (Numerical Controlled Oscilla 

tor) &tiugB£Bift ((txairaii) tf««W 

il«L-Cl**fctf>. ^P^X|-lt«Lfciiffl^T^r3.A 
U-hU M«lff«S««l&ttffiEIIEB»-e«iE-r*i 

[0045] *2tt*«*IZtMMijEtfTft3C 

&i=*y. tta»jE«c**i fc*tfK2a*«*3&«w- 

cfcoT. 11 <Z>FFTS&4fr£>tf>*1 £fc*l 
«*^tt««jEiBka>K2B*«#i:***-r*itf. fv 

[0 0 4 6] fcfc. fi-^a>^**^izii % flMkaMS 40 

2ffi*«^*lnK^«f£itaa)T?tt**^-o**Ltfcfc 
»lB*xa>»f£it«#«*3&«iiii.fcztic<py % Ttom 

C/NJtM&]±U il7-6TOft^o C*U*. SO 



02*CD£<I^SG(7>?*>SG 1 a (Dgfl#a><l-^JSW*# 

[0 0 4 8] -Tft*>*. *jllfi<D^»«c«-5-ri?^jUtt 
ai»«*l=J:*Ltf. tHMHEBB8ft<« BMMxicfci: 
T«1 fcJ:tf»2UJ*«*<DJBa»fB*-ca>tt««*tt 

<-r«fcd*2as*«#*«jE-r4o f it, ^jsb&q 

A<fi*BMiEl5lffi8(Dai^«>:mi <OF FTgP4^t><7>tli^ 

£o *ifc*r/*2Ui*«#*±rt-r*c^:-e. 

[0O49] *fc. **JS0)^ffllCj3t\T(*. *1*5<*: 
t/f2(DFFTS4, 7$^ltri^ e cfcot, 100 

^-'JxJt^BRTflti fc*tf»2B*«*a>BW50>« 
[oo50] fcfc. *3SJ6a>fl&ffii::*si*-c(4. iitstSiE 

E»8£*2(DF FTa7<D&jaiC|£(ttcA<. SffiMlE 
14*1 a*«#lcffo-C*<fclMD-e. *<D«£l4(iffiti 

iebsss £* 1 a) f f Taj4a>8kai=»itr t cfci^. 

[005 1] <H!fi(Dff281 2 >£lfia>J&S 1 -Cr(4 2 -D(D 
F F T»i»t\t #— K-f >£-/^U£ WBLfcBMIiy 
^/N-yf-f^SSLfc^ *Htfi<D^ffir(4. 

«a-ei»ft-r««aFFT»fc*ffl^rs«ia)»**ti 
[0052] B3i4**asa>^»iz«*-r$;*;uttaia 

B1 tH«0)«*6**-r«S*lco^TI4B-»#*f* 
LTl>6 0 fc*£U KB K j* -f >S&HS& 3 14. ±&0>* 

ife*tf*2Ui*«**a*-r*«*>mr. *ifc<ttf 

*2ffl*«-*<D5**L^*/»^au^*-e(DWPBl 
l4S2|Zfc(^T. *1<DFFTffiy^^^7K^>h*> 
%>*2-<DFFTttya^«||H<D«IT-r«*-e(D»IPJI) . 

[0 0 5 3] S3ir^f cfc die. sttftftOJMRlcflkS-? 

^vvjtouy^y i o«b. y^w^'j i o^aj^s 

ait-SfSiSF FTSP1 1 fS&FFT*Bl 1fr&(D2 
0(7)di^{l^^IBti^^*1 fc£tf*2<D;* ^E'J 1 2 
a, 1 2 b^l^^ e 

[0 0 5 4] v>tP/U*^E'J 1 OI4. WPhI K>*f 

&hvjLa,v+ K^aLi4fl»y5i^»a>«a-etTora 

fSOfSitF F T i i irftJi-r^o 
[0 0 5 5] fgilFFTI 114. m3Jli^l{i-^(7)3*>Jt: 
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[0056]mi<7)^'J12 al*«j£F FT 11^b 
<D»1 ttJ*«-^£EttU m2(D^ij 1 2 bl*fggF 

fti i**&<D»2U*«^$E«-r<&o fit, mi 

fl)>t'J12 a<0tt*l*£flUslB9l^;e&;h* m2(K> 

LT. £j»iaB9l::fcl*T*1 CD* 'J 1 2 attain 

IEIsIK 9<0&jjt (D£fifc*<ff fc;b*L<&o 
[0 0 5 7] *0)f6<D«|«l*H 1 iC^Lfc^rvSUUtti* 

■J 1 o. fSiSF ftwi i . fttfic n n&xsmzoy 

^'J12a, 12b «R»nii«-J|»mPlfll*ft« 
[0 0 5 8] ffij^|COl>TS4^ffiL>Tl5iB^-r 

tH;U>^U 1 Mt/I^ te£FFTgfl1 1CD^r 

[0059] RHK^^^ftasttfc^riy^^ttasa* 

f*. B4|r^J:5lw % XtE0>J&ffi1 0110FFTS 

4 ic jsw-** 1 <d f f t» ya^gajft/K-r > hdiss-r 

68$/5^t>v>7t?;uy^'J 1 OI::A*j£*x£o fit, 
SIJfia>^ffi 1 (Dm 2 (O F F TSP 7 |rfelf«flt 2 CD F F T 

[0 0 6 0] CZ-ey^ft^t'J 1 OCDIEtSSSl*. 
fcl^o "Tfttoft. @4 4>0)v>7K;u>^iJl!)^ffl^a)cfc 

5 i~b#p*im x t sot (osttmmcDT-* ^*<e 
«T?#6flJtcDEm^S£v>7t^u>^y i oiiffiTtr 

[006 1 ] vVTtOU^'J 1 OJif&^FFTgpi 1 
*-r*J60)^ffiia>*1<DFFTffl4lZtelt«*1 

cdf FT»y^)MBii^«a-r4»a)F FT/K^> h» 
a>^-**i»iBitti=5feHa>*^&«*-r*. -t Lt, « 

SFFT91 1(*. ^<D»ff»3PaPD 1 |Cfclxr«iS^ 
F F T AS£fTt\ H(D^'J12a lCffla»ffl«-C 

ton di^m^sm^-r^o 

[0 0 6 2] y^/^^'JIOIiMFFTfll 

1 iic, mmmmi <Dm 2 <df ft &7\zt$nz>m 2 
(d f f ts* y &frmm\~&m-rz>ft<D f f > 

t^hLf:^^b^n o fit, MFFTSP 
i 11*. Sif^fflMPD 1 \z$t<mttMr£\PD2\z&i*x 

fe&VF FT»ltffl\ *2<D*^U12 blC^&gfc 



[0 0 6 3] tit, mi *><k^S2 0)^ 12 a. 

i 2 bttsiMcrajBL-c-ttL-eti. si *>«*:tfgs2ai*i 

<I^-£aj;b1-£o fir, m 2 tiJ;bd-§-ico^Tii&4§ 

[0 0 6 4] ^mt&<omB\zgk^i>^)mstS:msK 
•fetiii. «*fftsm i*<. m3ai^fi-^(D5*>mi 

W-efft^ *ti*tiKlfiJ:i;*2B*«-»i:LrttA 

[0066] <S!Jfia>^ffi3>*^tfi(D^ffit3iiifia>ff$ 

20 ^>AS«3a^&UA^«SB2aiAA«$fl|ftlkKnL 
r*lta*«#l=»*L. W*$-lS5LtFFTM 
t^fy^HS^iiffe^o 
[0 0 6 7] S5li*HSgco^^lc^^-xi;^;H&^s 

ea^^-ra-efcSo ft*s* B5(D£:?n^cD5*>. 

[0 0 6 8] 151:^51:, *Xlfea>MKr::tt«7 

B$Pb1 K>-<>«ia»3A^Hl**tt-6«1 HJ*«#0)« 

[0 0 6 9] £fc£«blc. *Ht6Off^|z0g^Tv^^ 
tt&SflHM** ftnsi 3^XBi£ftfcflre&SJ£Si 
4*^m;fc£;h,£^££ta^£ao»si 5^. jtax 
si 5a)tt*ic»Lr«a»««^a)*«*fTtv nx 

40 £«fflpr*Bfc««F.FT«i e^MSo ftfc. 
^o^si^fci^rii. wiBK^-r>«iaffl3. xngsi 

3. 1B«1 4. JJDIMS1 5. ^^(C. SIFFT91 
[0 0 7 0] l^|:OL^i6fccfci;i7$ffl^ 

sj. Mi/ir. ^gFFTan 6<d^— 9Rya*jniHi£ 
^LfcH-efc^o ^fc, D7i*^s^i 3i=j:yxn$ 
50 ttfcm2ai*fi^t, n ai^fi-^<t<7)^*aiit^-cr(7) 



( 8 ) 4^^12003-318857 



[0071] mt&o>mm lomstmrnz^ »bsjk>-< 
t a y a^BBJS^ > k ^ * * £ mm l r m 2 * * 

[0 0 7 2] «2US*«#IZOt^TI**IH*1 3 10 

l=B«*fT?. fLttolSl 5A<. iBStifcHHi 
*«#fc*B**ifcJll2ai*«*i:a)llPli:*fr 5o Hift 

[0073] «a»»«-ca>»2ai*«#a>E«a)»(* 

ftSStLtlt «*tfB7lc*-r«fcdir. fust 

&»^lc. f L c LTH*Bt«* 20 

2 tU^d-^^ES-r £ <*: 5 IC-T til* cfc l\> 
[0 0 7 4] »ifij:i;*2tii*OTa)«»»»*it 
ife±Ify^Jl/f U e v 3 >»&<7>il^fc: £ li 5 . 6M 
H zT^(Dt\ Z<D*§^ % «*J* f L 1 =4MH z. 
fl_c = 8MHz. f L2=1 2MH z^^^l^St 

[0075] mM&<DmM$&xsmzm*mmt. s« 

ft«m 6icA^^tt^>o iafk f f t SB i tag: 30 

*»*<D*<C*»1 fe*tf»2ffl*«#S**l^tt«5(l 

[0 0 7 6] fit, *1 fecfctf*2aSrt«#liSl,M:: 
HMLT*ih**l«ftFFTffl1 6*^fcfc2j£*U mz 

IV ft«BB9 3b«ff1 £J:tX9t2UlAflt#a)«fS«fr«c 

[0077] ^mso^ic^^^r^^^ttjaiseaic 

<fc*Ll*. *0«&1 5*<. ^1 3-eMStlfe»2B 40 
St, f&^FFTSBl 6A<. iJQSSl 5CDa3*l3^LT 

*tfB2ffl*«#«-t*L-r4tBaa«igiiz*BLra* 
[oo7 8] cfcor. ^M««-ee^M5&^-r5>ya> 
■rsc^^DTtetftSo -e«&s*<T?*ti«. dsp 

(Digital Signal Processor) H^fflt^F FTjlQi^ 



?-y xft&SB-ettMtttt-Bttftfftttt#K£tt*< 

swt-e*. wn««t-nx»««a«ftMitt<DBBBa 
[0079] <«fc0»B4>*XB0>MM*. SlJfeco 
ffla»3icfct\T. mi cdf FT»ya^H>s^> h 

i:l20F FTBiyi&*B«Pt*-f > Kfc*lvWcLT* 

[0080] -rftfc%. *nm<Dtim\~i&z>'ris$ ;uj» 

*<Z)««tlCl6i:T. *ia3cfetf»2<DFFTBiyii^ 

*y. ^s?*;utta«»<D*a*airBi:r. awn** 

^-rftlRSB^BlcBBiF-frSwir^Bttt 
[008 1] H8I4. *£ftO>BBlctt«73'5ul'tt£ 

r*fc^>o 0 8iz^-r^-5ic. b*bbk> 31*. 
t 5 ^* ;utt2H3#a>^-* > h»« «sr * 

JRB^bLrKfiStifcttMSXSEBLfc^r— ^iH 7 
£<t*£o fLTSbl:, BSRShV-f >i&3»3l*. AD 
SS1 8£. v>^;u*<7)^-^<4M^tb*-r*v>7t? 

1 9£. v>7tf;u*^>^ 1 9(Dfili:Si 0> 
F FTKtj^Mft^ > hffl^3b<-aL/ca^lrBS 
^fcH^t^H (&>f=l — ;U3>/<U— $r 2 O b t. 
7t0U*^>* 1 9<Dffi<tm2(DF FTiayii^g§$&7K-< 

> h £ *<- a u fc«* i zmm £ m *j -r « « 2 <d >r u - ;u 

□ >/^-^20a(l:Jfflx^o «ffc. 1 7fr 

btfi*£;ft£B$P B 1MX(Z)ti8N*. Hffi<Dfl$»1 ttl*L3 
fl)-?^* iU»a»fl|«rta>tt«*|jEBB 8 let ^it £>H 

[00 8 2] ;^|-. i&^^c■^t^rS9^ffil^rl5^^-r 

[0083] tt±X7i;«^7ues;3>«kBfijctftt 
±^^v^ ;^ ; i : ^fti^a)Mt&lcfcl^r (4. <t t \z 3 oco 
lit- KY>^-/\XDf-^fit^ 
S^^ttrt^^ 0 iHm^-KlrgiLTIi. ^(D^r— StK 
-Oh^^LT, 2k (2048) % 4k (4096) . 8 k 

(8192) <03OA<$8**lTfcy, **-hW^-/<iU 
CO^-^^fcliLTIi. ^^COI/32. 1/1 

6. 1/8. 1/40)4 OA<^B*ttTt^o ^oT. *<J)& 
ft£t>1£{*3 x 4 = 1 2 ay icft-So 

[0 0 8 4] mX&m9\*i&±&^i>$>\,"ris\d : 2B> 

ii-^coii^ti. 15— hV>$— /\';ug i 2k(Df-^I 

l4^ft^SG2 k 00^-^^(01/16 ( = 128/K-f>h) 



^#^2003-318857 



G I 4 k(Df-^WiS§SG4 k(Df- 2&CD1/8 

-f /\;UG I 8 k©f- £fi/><£fI-§-SG 8 k(DT 

— £:^CD1/4 (=2048/t?-f > h) C^^> 

fc>-tH*. fef>7!)^l:i6TMcc^i^^c c ^:y^^^tl^l^ 

O&m^— KlCfct>-C. BSFbIMISX 2 k. X4k. X8 

k tmta-oxi^Zo 

[0085] mi<7)FFT^tJ^g8te7K^>h. 

— 7 IcfHUcLTte < (Dtrfe-So fit, J r— 
3f;U1 7 0>tS*8£#S8LT\ »2(DFFT«iya^BB>fi 

[0 0 8 6] K(D««t#— K-f /<;kd 

T-s^coiis^i*. s«*a(*icfet^r««(c«i»iRr 

mmifrf&tclblZ^ » 10>FFTfl*y >h 
d:l2(0F FTl»ya^Htt7|C-f > h<DFiii<DB#RS1MX £ 

[0087]f-^H7 K1MB£ K-f 

[0 0 8 8] tolSl 8(*. Kia>FFTtty&*HM 

fllCDfl-^lim2(D>< =1— >y?U— ^ 2 O a<D — jglC 

[0089] l2O-fil-;Hl>/^-^2 0a[iv> 
«;ua^>« 1 9C0d3^lfil<tm2CDF FTAUi&^BRtt 



[0090] mi(7>FFT^y^i8$s7K>r>h 

fil0<s-^l*m 1 <D-f =J—;Un >/< U— * 2 0b CO— isle 
«?L&*1. ^1 CD<=3— ;U=3>/^U— 5i 2 0 bliv>7K 

;u*^>* 1 9a>a*ffl^*i o>F FTBiya^BBte* 

[009 1] *S81fia)^JBIw««^ri;^;uttiS»fflaic 
$8<h hV — /^K7>tt— ^^cd1W $8<h irjS 1ST. 

10 a2a>FFT»y^BH*S5K-r>h$pr«-r* 0 <feo 
*fc* ife±»fv^;i/fi/ey3>M, 

[0 0 9 2] fc*>\ *sltfi(D^ffl-ei*. #— K-f:/* — 
CPU (Central Process ingUn it) £EH^T#— hV 
[0 0 9 3] <HJS<D^®5>*||JSCD^S{i. HSfeCO 

^®4ic€gsr^^;HftiSS««a)iE^«-e&y. uss 

30 mi C0F FTWy£c*BB*M*-r > hd:l20F FTBU 

<fc<5>o 

[0 0 9 4] noit *ilte(Dff^ic&£^i;*;uifc 

iTfe^ e 01 0lc^-TJ:5lc. ZOBBhV-r^fil 
^3l*S8(7)««IZttl^T^t>lr % Kmtil«ffiH@B2 
1. *HEffl[ftriMHlB2 2fc<fetf«M2 3S«iLT^ 

[0 0 9 5] ^FBl^fflHlHl»2 11*. TV^^S 

jE»M§B2 2li, J^TlcP^f^cfcdlc. ^FBlliige 
4iiilHlB2 1^&UA$ttftffiH(B«. micOFFTUi 
ys&^Htt^ > h<D««fc£tf*>>;tOu*^>$ 1 9 

T»y^BH»5K'T>ha)ffljEffl.*tfj*'r^. m«s§2 

3li. aiEffif^*IsJB2 2^t>{li^^tt^*iiEM^ J r- 
7 3b^tt***i-6WIBSa) J r-*lC*«Lr»» 

gi sizdi^-r^o 

50 [0 0 9 6] @1 1 l*ffiiEfilf^fi£lHlB2 2 0P3^ 



( 10 ) 
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®f£Z7fk?®X*i>Z>o ffljEffiffr£B»2 2l*. mmfMi 

&£il[E]K2 2 aa>*$ajS£m££gitTe-^ou^;u£ 
*j*-T4U'<;b*»j3effl.2 2 b. «H«-^te— ^«ai§i 

(Desire/Undesire) t&a5gfl2 2c. UKjufl 

«»aai»2 2ds«?iTi>4. z-h&t?— **wb 

822a, U"*;U*JS«2 2 D/U^M2 2cfc 

J:tfB«HU*2 2 dlS±#£ Lt. ftNffWHBBB 

Be*i-«. 

[0097] *LT*f>fZ»jEfilffjaisltt2 2C4 % fcf- 
^ttUBK2 2aa>ttUltBX. ilS«iai^2 2d<Da3 
D/U«li±SSP2 2 c4)1&ffifiSL *1©FFT»lJ 

fc*B*&#-f > hfilfc £ > O if 

»jE«S*Wr 2 2 eHKtl^o 
[0 0 9 8] BftlZOlvCBl 2£J?ll^Tl&f8-r 

£ e Si 21*. Mutate*/* iUT-UbfS/ 3 

««**±«*sGa)«iiBf£itaB*i*fcaM*. b» 

mfl«ffiHB»2 l*6tti***i*«B«#. Jttfl=. 
*1SWJH20FFT»4, 7 0)7— ^ft^i&^JHIII 

[0 0 9 9] *6±»«r^5r;U J rUe^3>Jft^^frttt6 
±*7V*;U#MJ^I::fcl*TI*. ±i$CD<*:5l^ ill 30 

i*H-rt*tta>-e. B*B«Jftt§BBB2iicjsivc % e 

[o 1 oo] si 2\z&l^TftMm^<D5*> rn*^e 
on— K-r /<;ug i ££{i^sG£a>e#j*tiic 40 

«BM(Dtf-^PKlA<8titL^. fiiSKlc 

^[Cli. C(Dt°— ^A<PK2-V>PK3(Dcl:5lC-miC3S 
*VCL*lV hV >^-/\;UG I <h±{f-^S G <tCD 

[o i o i ] ttra««ffiBB&2 i iztsrtzftM&th 



tis. s i of FT»y >H*a** 

[o i o 2] **js<D»nicfiL^ri*. B*n«igmHB 
tt 2 i ic « it «4eBtttu %m 2 a) f f t v y ^m»# 

[0103] B»mi»MeH[§iB2 i^e>ffl***ts«B 

OlZ. &&&0)^)i,T'<*<DmW\Z&'?X. WDtfcli 
[O 1 o 4] iUiaizJ:*-7;^/<XA<**feLfc**. 

*B««eictei^r j: y K-f >*-/<;u 

M2CDF FTK l JMi^> hltmth\Z&m-?Z><D 

B*M««l::fcl*T;tf— K-f >*-/<JU»#«»:y 

tvflo-e. S2<Z)FFT«iy^BB»7K-f >M*#tf)fcK 
3rr£<Djb<a*Ll*o i1 243<7>^Epii;i(D::££gL 

[0105] zommzmm^x. &iEmfttfUs\&2 2 

T?l** ftH««4BBBB2 ia>UA^&aS^D7T^ 

-f Lt, *<DflMK£»2<DF FTl*y&*B*6 
TK-f »1(DFFT»y^Hft#-f> 
h £ tf ^7 «#<D* »lC»-3l*T 

*20FFTftlJ a^B*6*-f > K * IE 

[O 1 O 6] C(7>fiiEfii£. ifcff«2 3tf-^U 7 
^6ffl***LfcWIB*X|C*»-r*ZfC. I20FF 
T»ya^B*&?K-f > h$*!»t6CtA^*6. £ 

[o 1 07] ?ut>*>. *mm<Dftmiz&i*T\t. mm 
i*/=affi«#ta>«B$*air*ctf=cfcy7^^;utt 
i^e&ct. m2(DFFT^y^sB$fe7K-r>h^pr^L 

[010 8] ctoT. fct>A^ctf>e36B<z>«B*aaL 

[01 0 9] <HS60^^6>*HSg(D^Sl4. Uteo 

^Biic«*7v^iutta»«ao)*»«-cfcy. 

tt^tS iClO'^t % 2(DFFT»iJ a^B»*-r > h 



( 11 ) 
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[0110] ii 3\t. *mm<Dtim\~&z>T^$ 
air. za>^iy^)\,m^Simm\tmi<ommzm?Lx^ 

5. ®&[Hlg&2 6. &*gg*M8aj[5]&2 7. HttBtt 2 
8. <4ffl*iiEfii^ii£lHlK2 9^fflx.ri>^o 

v h*^ UT^&tb^o (iffl«ia3is]s&2 sr*. /Wp 10 

^yT^H&tf^VtfyUSflfcfctf^*. fit, 

[0112] *<oi&o)mm*nm<Df&B i i^-sfv^ 

[O 1 1 3] ;*fc. M«iroi*TRIH-r«. tt±»5^ 

Py h^'JT^ &&mm<DAC (Auxiliary Channe 

i£l:«i?WSP (Scatterd Pilot) +t'J7f0) 

[0 114] C(D/WP7h^rA' , J7lt DBPSK 
(Differential Binary Phase ShiftKeying) ^ig£*l 

[0115] B$p B iSfcr-gs&£/-::i* 
or*. «iaB*-ciitt«iaiBtLT*a-c#«. 

[0 116] LfrtfoT. H»<D»S<D/WP'> 

as«2 5-ettas-r*. *lt. ;is[h]&2 6T♦il^£-t* 
flHBi:*^ ttffiKSttttlslK2 7^tt4iHS£ttm-r 
£o fit, «#{5]S§2 SlZctoT+r^^UT^lSjt 



[01 17] ttffiffliEfil^iSlHlB 291*. 2 8 

^^CDfl-^I^^O^Tm 2 CD F F T R tj a^BB**-T > 
hO)»iEfll**aL. **0»»5tZ*Lfc»*»2 3 

[0 118] -rfdrt)*), ^SHKKDJ&ffllcai^rv^^tt 

tt^e-^<7)^4a^ii^^a3^^iifflmM^£ii0»2 7 * 
(S^ti^o fit, c©«m*ftfcfMB«*«>1*»:: 

10 4 LNT, lSIB|hV^>«193li, »2<DFFTWy 

[0119] cfcor. ■ j rv^;ujBtiS«#a>ejiltttt»rz 
[01 2 o] *fc\ bi 4ic^-r ^^juttastaw 

70>«*3I»»3 1. fc^tf. aFFTiB3 3W:fJ. 
[0121] fe£S&}t3£ 7-<^30l^ PJBjfiiSKIC 

&3 3^(D^a^fe^KJt^^-<iU^ 3 0tmt* 
;HSH3 1 tt«^»Rt4. 

[0 12 2] SP/WP^h«lt ««»fcBE»(Dtt 

«-cb* m y-ois* &m t^u77^^ mmt 

l*S P+vy7li»A**iTl^l>A<, DQPSK (Di 
fferential Quadrature Phase Shift Keying) 3g|g"efc 

+ t l i7(Di^Simc < !:t^T^4o 
[0 12 3] W;f3 2CJ:VPMM{:1MI1: 

£tZJ^;L. *»^U*tt"Ci»FFTl5|»3 3-ceiSttfll 
^-(^30 *fcl4«*at«* 3 1 <Dtti Airifi F F T 

cfcoT. C<Dtf«^<4fi*tjEfll^iS[5l»2 9 
[z^xx. Hi 3tH«<Z>ffiS*ff5ci:irj:y. Kin 

[0 12 4] <SHfia>^ffl7>*HJ6<D^Btt. HJfcco 

^ffliic«47=^ju»aa««a>*^«-efcy. /W 

P*y h^-VUTil^^flJfflLT. ^IslK9|Cfc(t^m 

1 as*fi^fcj:i/m2ai*e^<D^a)aB-^w^'r^ 
[oi25iii5ii, ^m,mm\z%^^^ )vwl 



( 12 ) 
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hg^«ffilHlK3 4 a, 34b.3£|S3§ 
3 5. B^>HSSI3 6. »#H»3 7*flM.Tl*4. 
[0126J/WP*; h*-*'JT&£iJ[n]K3 4alt ^ 
1 (DF FTa54^bfc±J^^*t^^^a^il^t>^T 

M^§S3 5(*. tUUy h^rV'JT«iail5l»3 4 a. 3 

[oi 2 7] ^0><ft(D^(im6(Dff^ 1 fc^a^v* 

[0 12 8] DftlCOlNTlft^^^o mi OFF 

[oi 2 9] C(Drl#(DP B 1lcm^&^<t-r^(^ 

£o £oT. C(DiaS#(D^^a©:§S3 5 y CL 

£m*;1t3i:3§3 6T*3jctf>6«> 
[0130] fit, 1 v>^u^o<i-^S^(Da^* 

[0 1 3 1] JaJL<0£5K«J$Lfc<7Mi. 
* ;Ufc&gfl*iT-l*m 2 (D F F TM5L tj &*JH|||«CeaUft 

ii eic^-r^di^. FTi^y^^rpiA<5fefT 
x) % w 2 o>FFTttya^jHnBA<«ff-r 

[0 13 2] C*lb(»aStf«±t5i. m&i'>tfJl> 
[0 13 3] LfrU *3IJ6«)JKffi<OJ:5l=. «1 fcJ: 

t/m 2Xj]m^o>mo>s -f x^^nm-t^z. t xstz 



[0 13 4] *£BOJMBl=ft*Ti;$JUtt£Sftai= 

«k*iii, m^j;n»si3 6 *<mi fc«fci;m 2 aiafi^os- 

«*a*»3 6©atjws*i=jtcr. taffittuEini&sfr 
btu*$*i-5>m2tu*<i-^«tm 1 of FTSP4ANf,as* 

£*i£ft 1 Ui*fI^i:a>£J&roSl£$afl;£-ti-6. 

[o 1 3 5] cfco-c. mi as«fctfft2ai*ie-3f«m?y-f 
m2ffi*<i#(0^*ij^*^x.4cti:*y» 7?** 

1 0 Bcai«^©G3iKttffi^>seai= *> it -5 9 o ? 1 m±a> 

[0 13 6] 

i&mntomi mntm 1 i-femrosssBi-cfctujE, 
iE®m<. a— K-f >^-/^ucoasr B ii*jcD-^i:te©- 
£ <h o>ma>B»msiziK c ti 1 *>«}: utfli 2 uj *<t^(os 
3r&^HE-c<DtifflM£ * < -r «t ?mi 2 ta^Mi 

«{|*«2)£iMfti$-t*«cfc*<-c*«. *<D*S£, c/ 
NttA<|6)_tU 5Hx5-14figA<»#^--5„ TUt>*>. ** 
- K-f >*— /<JUflH»€**l=flft Lfe7£?9 JUtt&S 

«*s*<»t.^*o *t=. $1 te<fet;s2ai*«#*±« 
[0137] a*«2iriem©fEWi^<fe*tis. fgiw7 

-yxJt»HBI*»i«**B»B«J«'>>£**U ff 

ts. iot. 1 -on-?— 'j x^gneiB-em 1 fcj:t;m 

[OI 3 8] IS*«3l=IEKOfEMICj:4xl*. ^fel^lgE 

7-ux^«|2iBI±. ft 1 e#<0H*»fil«^«)*Mi 
t. ft2ft«<0JHatlkfii«^(0ftifta:«R»»«-efr?. 

40 «B-9K«»^«A-C#. Blirai«-JRftmntfll«ft 

[0139] m*&4\~mm.<D%m~&iMZ. mis 

1 *5cfci;ft2e^$-f-+t-€ ; 4xSSf§[«lSl:^gSLrtB7J 
ioT. B$mfi4t-Cfi-9M»6$ -f £>y©lliS-5 

1 O(07-'Jx^g|[5jBT-^lieE 

50 -mxi&mmm^$zWi&*><mf$.T-£. mr^m-m^ 



( 13 ) 
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[oho] li^JisiriBScD^Bjic^ixif. mmv* 

[0 14 1] imm6\zmM<D§£WlZj:ti\£. BSP^bV 
[0 14 3] IS*^8lrlBKCD^0JlcJ:til^ m^Hg: 20 

3§*<m 1 ts&xtm 2 ai^fi^o*/^ □ v hm^om^ 

&m i as & xsm 2 m^d-^a)-^ £ &ffl*iiE[Di»^ * 
£*t&m i fc£ tfm 2 ai^<i^-(7>ffe^<h (D^f&om^ 
£anb£i±£ 0 cfcor. mi fcct^m2dt5^m^-ey 
>rXB;&<7>^£8mu y-rxcD^/Mccccrmi feet 

^m2t±S^fl^C0^Sl^*^^^C<b:ir < *:tJ. -rv£ 

[0i ] Uteoff^i i^<&£^v*;ujft&£««£^ 
[0 2] Hffi<7>^i ic&£rv*;u»£gffl®rcfc 

7c0T?fc£ o 

[0 3] HiSC7)^S2I^^T : v?^;ujS^§ : {i«i^^ 40 

m 4 ] n&o)^ 2 izmz>Tis$ jw&gimm-te 

^E'J 1 0<DK)f^ 3ttflZ % faM F F T$fl 1 1 (7)^-2 & 

[0 5 ] mmmm 3 

[0 e ] mmcDum 3 i^^^^^^^^sm^ic^ 



f FFTS1 6(7)^— $3&LJ&^f B 1£^L*:0rfc 

[0 7 ] mmcDitm 3 ic&^i^* ;u^^fi^icfe 

l*T. £ISS§1 3lc t fctj^|g$^^2tU^^^. m 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] With a receive section which can receive a digital-broadcasting signal which contains a 
guard interval of the same contents of data as a part of main signal and said main signal in a time 
domain An output of said receive section is undergone. A period predetermined in one in a period 
of said guard interval, From one point to said other predetermined periods when a received 
digital-broadcasting signal is made into the 1st signal at, and time amount gets mixed up rather 
than said one in a period of said guard interval further The time domain-frequency-domain signal 
transformation section which makes the 2nd signal a received digital-broadcasting signal, 
changes said 1st and 2nd signals according to an individual to a frequency domain, and outputs 
them as the 1st and 2nd output signals, respectively, One side of said 1st or 2nd output signal 
outputted from said time domain-frequency-domain signal transformation section is received, 
said one in a period of said guard interval — said — others — according to time difference 
between one point with phase compensator which amends said one side of said 1st or 2nd 
output signal so that phase contrast in a frequency domain between said 1st and 2nd output 
signals may be abolished A digital-broadcasting receiver equipped with a synthetic circuit which 
compounds said one side of said 1 st or 2nd output signal outputted from said phase 
compensator, and another side of said 1st or 2nd output signal outputted from said time domain- 
frequency-domain signal section. 

[Claim 2] It is the digital-broadcasting receiver from which it is a digital-broadcasting receiver 
according to claim 1, said 1st fourier conversion circuit changes said 1st signal into a frequency 
domain including the 1 st and 2nd fourier conversion circuits in said time domain-frequency- 
domain signal transformation section, and said 2nd fourier conversion circuit changes said 2nd 
signal into a frequency domain. 

[Claim 3] Said fourier conversion circuit is a digital-broadcasting receiver with which it is a 
digital-broadcasting receiver according to claim 1 , and said time domain-frequency-domain signal 
transformation section performs conversion to a frequency domain of said 1st signal, and 
conversion to a frequency domain of said 2nd signal by time sharing including the fourier 
conversion circuit. 

[Claim 4] It is a digital-broadcasting receiver according to claim 1. Said time domain-frequency- 
domain signal transformation section A modulator which becomes irregular to one side of said 
1 st and 2nd signals so that a frequency band of both signals may not lap, The delay section 
which doubles signal initiation timing of another side of said 1st and 2nd signals with one [ said ] 
signal initiation timing, An adder adding a signal modulated with said modulator and a signal 
outputted from said delay section and the fourier conversion circuit are included. Said fourier 
conversion circuit A digital-broadcasting receiver which changes and outputs said 1st and 2nd 
signals with which conversion to a frequency domain is performed to an output of said adder, and 
frequency bands differ to a frequency domain, respectively. 

[Claim 5] Said time domain-frequency-domain signal transformation section is a digital- 
broadcasting receiver which carries out adjustable [ of the one point besides the above which 
said 2nd signal starts ] according to information on a transmitting mode that are a digital- 
broadcasting receiver according to claim 1, and said time amount domain processing section 
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specifies the number of data points of said digital-broadcasting signal including the time amount 
domain processing section, and information on a data length of said guard interval. 
[Claim 6] Said time amount domain processing section is a digital-broadcasting receiver which is 
a digital-broadcasting receiver according to claim 1, and carries out adjustable [ of the one point 
besides the above which said time domain-frequency-domain signal transformation section 
computes correlation with a delay signal which delayed said digital-broadcasting signal and it 
including the time amount domain processing section, and said 2nd signal starts according to the 
result ]. 

[Claim 7] It is the digital-broadcasting receiver with which it is a digital-broadcasting receiver 
according to claim 1, a pilot signal is included in said digital-broadcasting signal, it has further a 
detector which detects said pilot signal and detects a phase error of said digital-broadcasting 
signal, and said time domain-frequency-domain signal transformation section carries out 
adjustable [ of the one point besides the above with which said 2nd signal starts said time 
amount domain processing section according to said phase error ] including the time amount 
domain processing section. 

[Claim 8] It is a digital-broadcasting receiver according to claim 1. To said digital-broadcasting 
signal The 1st detector which detects said pilot signal from one side of said 1st and 2nd output 
signals which a pilot signal is included and are outputted from said time domain-frequency- 
domain signal transformation section, The 2nd detector which detects said pilot signal from 
another side of said 1 st and 2nd output signals outputted from said phase compensator. It has 
further a subtractor which subtracts as a result of [ of said 1 st and 2nd detectors ] detection, 
and a power computing element which computes power of said pilot signal from the result of an 
operation of said subtractor. Said synthetic circuit A digital-broadcasting receiver to which a 
composite rate [ another side / one side of said 1st and 2nd output signals outputted from said 
time domain-frequency-domain signal transformation section and / of said 1 st and 2nd output 
signals outputted from said phase compensator ] is changed according to the result of an 
operation of said power computing element. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the receiver of 
terrestrial digital television broadcast, and the receiver of terrestrial digitized voice broadcast. 
[0002] 

[Description of the Prior Art] As for the broadcasting format of terrestrial digital television 
broadcast and terrestrial digitized voice broadcast, it is common to be based on "the technical 
condition of a terrestrial digital television broadcasting format" of the Telecommunications 
Technology Council digital-broadcasting system committee report and "the technical condition 
of a terrestrial digitized voice broadcasting format" the findings of was submitted in the 
Telecommunications Technology Council. Therefore, it learns from it also here. 
[0003] Drawing 1 7 is drawing showing an example of the terrestrial digital television broadcast 
receiver which fulfills the above-mentioned conditions, in addition, this block diagram — for 
example, the Institute of Image Information and Television Engineers — it is equivalent to Vol.54, 
No.6, and the thing that expressed the configuration of the OFDM (Orthogonal Frequency 
Division Multiplex) receiver of a publication with details to p.905. 

[0004] In drawing 17 , the tuner 1 for digital television broadcast receives the band of the 
broadcast channel which a user wishes from a VHF band (about 90MHz - about 200MHz) or a 
UHF band (about 470MHz - about 770MHz). And a received wave is changed into IF 
(Intermediate Frequency) which makes 57MHz center frequency. 

[0005] The output of the tuner 1 for digital television broadcast is changed into a digital signal by 
the AD (Analog->Digital) converter 2, and is inputted into the time amount domain processing 
section 40. 

[0006] The time amount domain processing section 40 is a block which performs signal 
processing to the received wave expressed in the time domain, it performs recovery processing 
of filtering, a carrier clock, etc. to time-axis data, determines further the incorporation location 
of the FFT (Fast Fourier Transform) section 4 described below, and processes transmitting data 
to the FFT section 4 etc. 

[0007] It is given to the FFT section 4, fast-Fourier-transform processing which computes the 
frequency and signal strength of two or more carriers (subcarrier) contained during the output is 
performed, and the output of the time amount domain processing section 40 serves as a signal of 
a frequency domain. In terrestrial digital television broadcast, in this Fast Fourier Transform, 
conversion is performed by the transmitting mode of one number of subcarriers (= the number of 
data points [a point/symbol]) of 2048 (2k), 4096 (4k), and 8192 (8k) [a book/symbol], for 
example. That is, in a transmitting mode 1, 2048 data is incorporated, 2kFFT is performed and it 
changes into frequency domain data. In a transmitting mode 2, 4096 data is incorporated, 8192 
data is incorporated for 4kFFT by activation and the transmitting mode 3. and 8kFFT is 
performed. In addition, in each number of subcarriers, the number of effective subcarriers is 
1405, 2809, and 5617. Moreover, in three one segment transmission of terrestrial digitized voice 
broadcast, conversion is performed with the number of data points of 0.5k, 1k, and 2k. 
[0008] And the output of the FFT section 4 is given to frequency domain processing and a 



http:/ / www4.ipdljpo.gojp/cgi-bin/tran_web_cgLeije 



04/01/20 



2/15^— v? 



synchronization / differential recovery section 5. In frequency domain processing and a 
synchronization / differential recovery section 5, a gap of data processing of the TMCC 
(Transmission and Multiplex Configuration Control) signal of the carrier in the received wave 
changed into the frequency domain and the frequency of a carrier is detected, and amendment 
processing is performed using a PLL (Phase Locked Loop) circuit etc. And according to the 
modulation technique of each subcarrier, the differential recovery of OFDM or the synchronous 
recovery by transmission-line presumption amendment is also performed further. 
[0009] The output of frequency domain processing and a synchronization / differential recovery 
section 5 is given to the error correction processing section 6, and error correction processing 
of a signal is performed there. In addition, day interleave processing is also performed in the 
error correction processing section 6. In addition, in the above-mentioned conditions about 
digital television broadcast, he is able to enable a setup even of a maximum of 3 hierarchy, and 
to change the depth of day interleave processing, the rate of convolutional-code-izing in error 
correction processing, etc. according to a hierarchy as a transmission mode. And the output of 
the error correction processing section 6 is outputted to the signal-processing section of the 
latter part which is not illustrated, for example, an MPEG (Moving Picture Experts Group) system 
decode machine etc. 

[0010] In addition, above-mentioned each part is controlled by the control machine which 
consists of CPUs (Central Processing Unit) etc. and which is not illustrated. 

[001 1] Drawing 1 8 is drawing having shown the data incorporation period of a part of signal in the 
time domain of terrestrial digital television broadcast and terrestrial digitized voice broadcast, 
and the FFT section 4. Terrestrial digital television broadcast and terrestrial digitized voice 
broadcast are transmitted per frame, further, 204 symbols as shown in drawing 18 gather, and 
each frame is constituted. 

[0012] Now, in one symbol, as shown in drawing 18 , the guard interval GI for the active jamming 
exclusion in OFDM transmission is formed in the head of the main signal SG in each symbol. This 
guard interval GI serves as the same contents of data as a part of second half SG1 in the main 
signal SG. That is, in other words, this guard interval GI and the part SG1 in the main signal SG 
are transmitted twice as the same contents. 

[0013] By forming the guard interval GI, even if the intersymbol interference resulting from a 
delay wave arises, it becomes possible to restore with a sufficient precision to the data of the 
portion of the main signal SG by the receiver side. In addition, since the guard intervals GI are 
the same contents of data as the part SG1 in the main signal, they can synchronize the timing of 
transmission and reception by calculating correlation with the guard interval GI and the part SG1 
in the main signal by the receiver side, and use for reception only the data not overlapping. 
[0014] To the data length of the main signal SG, it is chosen and the data length of this guard 
interval GI is transmitted so that it may become 1/32, 1/16, 1/8, or 1/4. In addition, the 
transmitting mode which specifies the modulation technique of digital broadcasting, and the data 
length of the above-mentioned guard interval GI are not changed during transmission, unless the 
information on a "change notice" is transmitted as a TMCC signal. Moreover, the information on 
these modes and the information on guard interval length are detected in the time amount 
domain processing section 40 at the beginning of reception. 

[0015] In addition, in the time amount domain processing section 40, correlation with the guard 
interval GI shown in drawing 18 and the part SG1 in the main signal is calculated, and 
regeneration of a clock, a carrier frequency, etc. is performed. Furthermore, in the said division, 
incorporation of the same number of data as a transmitting mode is started from the FFT 
incorporation point within the period of the guard interval GI determined by the receiver side. 
[0016] It is determined by the receiver that the FFT incorporation initiation point will become the 
optimal [ the immunity to interference etc. ] here using the information on mutually related and 
the information on other that the guard interval was used. 
[0017] 

[Problem(s) to be Solved by the Invention] In the conventional digital-broadcasting receiver of 
terrestrial digital television broadcast or terrestrial digitized voice broadcast, it was used only as 
a guard field for the synchronization of transmission and reception of the portion of a guard 
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interval signal, and active jamming exclusion. That is, it was used only as a guard field for active 

jamming exclusion of 1/32 of the power of the main signal SG, 1/16, 1/8, and 1/4, but there was 

a trouble of not using the power for an effective engine-performance improvement. 

[0018] Then, the technical problem of this invention is in terrestrial digital television broadcast 

and a terrestrial digitized voice broadcast system to offer the digital-broadcasting receiver which 

used the guard interval signal effectively. 

[0019] 

[Means for Solving the Problem] With a receive section which can receive a digital-broadcasting 
signal which contains a guard interval of the contents of data as a part of main signal and said 
main signal with the same invention according to claim 1 in a time domain An output of said 
receive section is undergone. A period predetermined in one in a period of said guard interval, 
From one point to said other predetermined periods when a received digital-broadcasting signal 
is made into the 1st signal at, and time amount gets mixed up rather than said one in a period of 
said guard interval further The time domain-frequency-domain signal transformation section 
which makes the 2nd signal a received digital-broadcasting signal, changes said 1st and 2nd 
signals according to an individual to a frequency domain, and outputs them as the 1st and 2nd 
output signals, respectively, One side of said 1 st or 2nd output signal outputted from said time 
domain-frequency-domain signal transformation section is received, said one in a period of said 
guard interval — said — others — according to time difference between one point with phase 
compensator which amends said one side of said 1 st or 2nd output signal so that phase contrast 
in a frequency domain between said 1st and 2nd output signals may be abolished It is a digital- 
broadcasting receiver equipped with a synthetic circuit which compounds said one side of said 
1 st or 2nd output signal outputted from said phase compensator, and another side of said 1 st or 
2nd output signal outputted from said time domain-frequency-domain signal section. 
[0020] Invention according to claim 2 is a digital-broadcasting receiver according to claim 1 , in 
said time domain-frequency-domain signal transformation section, said 1st fourier conversion 
circuit changes said 1st signal into a frequency domain including the 1st and 2nd fourier 
conversion circuits, and said 2nd fourier conversion circuit is a digital-broadcasting receiver 
which changes said 2nd signal into a frequency domain. 

[0021] Invention according to claim 3 is a digital-broadcasting receiver according to claim 1, and 
said time domain-frequency-domain signal transformation section is a digital-broadcasting 
receiver with which said fourier conversion circuit performs conversion to a frequency domain of 
said 1st signal, and conversion to a frequency domain of said 2nd signal by time sharing including 
the fourier conversion circuit. 

[0022] Invention according to claim 4 is a digital-broadcasting receiver according to claim 1. Said 
time domain-frequency-domain signal transformation section A modulator which becomes 
irregular to one side of said 1st and 2nd signals so that a frequency band of both signals may not 
lap, The delay section which doubles signal initiation timing of another side of said 1st and 2nd 
signals with one [ said ] signal initiation timing, An adder adding a signal modulated with said 
modulator and a signal outputted from said delay section and the fourier conversion circuit are 
included. Said fourier conversion circuit It is the digital-broadcasting receiver which changes and 
outputs said 1 st and 2nd signals with which conversion to a frequency domain is performed to an 
output of said adder, and frequency bands differ to a frequency domain, respectively. 
[0023] Invention according to claim 5 is a digital-broadcasting receiver according to claim 1 , and 
said time domain-frequency-domain signal transformation section is a digital-broadcasting 
receiver which carries out adjustable [ of the one point besides the above which said 2nd signal 
starts according to information on a transmitting mode that said time amount domain processing 
section specifies the number of data points of said digital-broadcasting signal including the time 
amount domain processing section, and information on a data length of said guard interval ]. 
[0024] Invention according to claim 6 is a digital-broadcasting receiver according to claim 1, and 
said time domain-frequency-domain signal transformation section is a digital-broadcasting 
receiver which carries out adjustable [ of the one point besides the above which computes 
correlation with a delay signal with which said time amount domain processing section delayed 
said digital-broadcasting signal and it including the time amount domain processing section, and 
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said 2nd signal starts according to the result ]. 

[0025] Invention according to claim 7 is a digital-broadcasting receiver according to claim 1. To 
said digital-broadcasting signal A pilot signal is included and it has further a detector which 
detects said pilot signal and detects a phase error of said digital-broadcasting signal. Said time 
domain-frequency-domain signal transformation section It is the digital-broadcasting receiver 
which carries out adjustable [ of the one point besides the above with which said 2nd signal 
starts said time amount domain processing section according to said phase error including the 
time amount domain processing section ]. 

[0026] Invention according to claim 8 is a digital-broadcasting receiver according to claim 1 . To 
said digital-broadcasting signal The 1 st detector which detects said pilot signal from one side of 
said 1st and 2nd output signals which a pilot signal is included and are outputted from said time 
domain-frequency-domain signal transformation section, The 2nd detector which detects said 
pilot signal from another side of said 1st and 2nd output signals outputted from said phase 
compensator. It has further a subtractor which subtracts as a result of [ of said 1 st and 2nd 
detectors ] detection, and a power computing element which computes power of said pilot signal 
from the result of an operation of said subtractor. Said synthetic circuit It is the digital- 
broadcasting receiver to which a composite rate [ another side / one side of said 1st and 2nd 
output signals outputted from said time domain-frequency-domain signal transformation section 
and / of said 1 st and 2nd output signals outputted from said phase compensator ] is changed 
according to the result of an operation of said power computing element. 
[0027] 

[Embodiment of the Invention] After the gestalt of the <gestalt 1 of operation> book operation 
gives two time domain output signals with which the FFT incorporation initiation points differ to 
the 1st and 2nd FFT sections and performs conversion to a frequency domain in each, it is the 
digital-broadcasting receiver which abolishes the phase contrast in the frequency domain 
between both output signals, and compounded both output signals. 

[0028] Only the part of the time difference of the FFT incorporation initiation point is gaining in 
the power of a signal, and the signal after composition can make the signal power to noise power 
increase. Consequently, a C/N ratio improves and the error-proof engine performance improves. 
That is, the digital-broadcasting receiver which used the guard interval signal effectively is 
obtained. Moreover, it is generating the 1st and 2nd output signals, and is time amount. 
[0029] Drawing 1 is drawing showing the digital-broadcasting receiver concerning the gestalt of 
this operation. In addition, the same sign is attached about the element which has the function 
same among each block of drawing 1 as drawing 17 . 

[0030] As shown in drawing 1 , instead of the time amount domain processing section 40 of 
drawing 1 7 , the digital-broadcasting receiver concerning the gestalt of this operation set up the 
two different FFT incorporation initiation points, and is equipped with the time amount domain 
processing section 3 which supplies a signal to two latter FFT, respectively. And it has the 
synthetic circuit 9 which compounds the phase compensator 8 which combines with each carrier 
further at the signal output in the frequency domain of the 1st and 2nd FFT sections 4 and 7 
which undergo the output of the time amount domain processing section 3, respectively, and the 
2nd FFT section 7, and amends a phase, and the output of the 1 st FFT section 4 and the output 
of phase compensator 8, and is made into the signal of one frequency domain. 
[0031] Since other configurations are the same as that of the digital-broadcasting receiver 
shown in drawing 1 7 , explanation is omitted. In addition, in order to distinguish from the 2nd FFT 
section 7, the gestalt of this operation shows the FFT section 4 shown in drawing 1 7 as 1st FFT 
section 4. Moreover, in the gestalt of this operation, the 1st and 2nd FFT sections 4 and 7 can 
be caught with the time domain-frequency-domain signal transformation section in the time 
amount domain processing section 3 and a list. 

[0032] Next, actuation is explained using drawing 2 . Drawing 2 is drawing having shown the data 
incorporation period of a part of signal in the time domain of terrestrial digital television 
broadcast and terrestrial digitized voice broadcast, and the 1st and 2nd FFT sections 4 and 7. 
[0033] The signal from a tuner 1 is changed into a digital signal by A-D converter 2, and is 
inputted into the time amount domain processing section 3. The time amount domain processing 
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section 3 outputs the part of the 1 st FFT incorporation period, and the received digital- 
broadcasting signal as the 1st output signal into 1 symbol from the 1st FFT incorporation 
initiation point within a guard interval GI period while performing recovery processing of filtering, 
a carrier clock, etc. to digital-broadcasting data. And the time amount domain processing section 
3 outputs the part of the 2nd FFT incorporation period, and the received digital-broadcasting 
signal as the 2nd output signal further from the 2nd FFT incorporation initiation point within the 
guard interval GI period when only time difference X was delayed for the 1 st FFT incorporation 
initiation point. 

[0034] In addition, as the 1st and 2nd output signals from the time amount domain processing 
section 3, the time amount domain signal of the predetermined number of FFT data points is 
outputted according to the transmitting mode of a digital-broadcasting signal which received. 
Moreover, the 1st [ in drawing 2 ] and 2nd FFT incorporation periods are the same length as the 
period of the main signal SG. 

[0035] The 1 st FFT section 4 and the 2nd FFT section 7 perform a fast Fourier transform, after 
acquiring the 1st and 2nd output signals completely, respectively. In addition, a buffer etc. is 
formed in the 1st and the 2nd FFT section 4, and 7, and timing adjustment is carried out so that 
the output of the 1st FFT section 4 and the output of the 2nd FFT section 7 may synchronize. A 
fast Fourier transform is performed and the 2nd output signal is supplied to phase compensator 
8 among the 1st and 2nd output signals with which timing adjustment was performed. 
[0036] Here, it is as follows when the 1st output signal is expressed with the formula of the 
Fourier transform. 
[0037] 
[Equation 1] 

g ( t ) => G ( f ) 

[0038] In addition, in several 1, in the signal in a time domain, and f, the frequency of each 
subcarrier and G (f) express the signal in a frequency domain, and => expresses [ t / time 
amount and g (t) ] the Fourier transform, respectively. 

[0039] Next, the 2nd output signal with which only the part of time difference X has delay rather 
than the 1st output signal in a time domain is expressed as follows. 
[0040] 
[Equation 2] 

g ( t-X) G ( f ) e" 2 * jfX 

[0041] In addition, in several 2, the same mark as several 1 expresses the same semantics as the 
above, e expresses an exponential function and j expresses an imaginary, respectively. 
[0042] As shown in several 1 and several 2, between the 1st output signal and the 2nd output 
signal, the phase contrast (a part for namely, the exponent part of exp (-2pijfX)) proportional to 
each subcarrier frequency f and time difference X exists. Since the information on this time 
difference X and the information on each subcarrier frequency f are known in a receiver, it is 
possible to apply phase correction for every subcarrier to the 2nd output signal expressed with 
several 2. 

[0043] That is, by carrying out the multiplication of the exp (2pijfX) to the several 2 right-hand 
side, the term of exp (-2pijfX) can be negated and the 1 st output signal and same frequency- 
domain signal G (f) can be obtained also about the 2nd output signal. Thereby, signal power 
increases only the part of the 2nd output signal. 

[0044] Phase compensator 8 is formed based on the above-mentioned principle, receives the 
2nd output signal outputted from the 2nd FFT section 7, and it amends the 2nd output signal so 
that the phase contrast in the frequency domain between the 1 st and 2nd output signals may be 
abolished according to time difference X. What is necessary is just to combine a numerical- 
control oscillator (Numerical Controlled Oscillator) and a phase rotation circuit (complex 
arithmetic circuit) about the concrete configuration of phase compensator 8, for example. Since 
each subcarrier is continuing by the integral multiple, after FFT processing carries out the 
AKYUMU rate of the phase proportional to time difference X, and should just amend it in a 
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numerical-control oscillator machine and a phase rotation circuit. 

[0045] Now, the 1st and 2nd output signals turn into the same signal after phase correction by 
carrying out phase correction to the 2nd output signal. Therefore, if the 1 st output signal from 
the 1st FFT section 4 and the 2nd output signal after phase correction are compounded, the 
signal power of a digital-broadcasting signal will increase. The synthetic circuit 9 is formed for 
this purpose. 

[0046] In addition, what is necessary is just to adopt as it the method which suited the circuitry 
for which the synthetic circuit 9 is asked, although the gain synthesis method, such as adding on 
gains [ signals / two or more ], the maximum ratio synthesis method compounded according to 
the envelope ratio of a signal are known by the synthetic method of a signal. For example, if it 
becomes in ****** composition, since the 1st and 2nd output signals are only added, the 
synthetic circuit 9 can be constituted easily that there should just be an adder. 
[0047] In the output signal of this compound frequency domain, it means that only the part of 
time difference X had gained in signal power, its C/N ratio improves compared with the case 
where the 1 st or 2nd original output signal is taken out according to an individual, and the error- 
proof engine performance improves. This is for the signal component of the portion of SG1a to 
increase among the main signals SG in drawing 2 . 

[0048] That is, according to the digital-broadcasting receiver concerning the gestalt of this 
operation, phase compensator 8 amends the 2nd output signal so that the phase contrast in the 
frequency domain of the 1 st and 2nd output signals may be abolished according to time 
difference X. And the synthetic circuit 9 compounds the output of phase compensator 8, and the 
output from the 1st FFT section 4. Therefore, only the part of time difference X can gain in the 
power of a signal, and the signal after composition can make the signal power to noise power 
increase. Consequently, a C/N ratio improves and the error-proof engine performance improves. 
That is, the digital-broadcasting receiver which used the guard interval signal effectively is 
obtained. Moreover, it is generating the 1st and 2nd output signals, and is time amount. 
[0049] Moreover, in the gestalt of this operation, the 1st and 2nd FFT sections 4 and 7 are 
formed. Therefore, compared with the case where signal processing of both 1st and 2nd output 
signals is performed, there are few burdens of signal processing at one fourier conversion circuit. 

[0050] In addition, in the gestalt of this operation, although phase compensator 8 was established 
in the latter part of the 2nd FFT section 7, since phase correction may be carried out to the 1st 
output signal, phase compensator 8 may be established in the latter part of the 1 st FFT section 
4 in that case. 

[0051] Although time diversity which used the guard interval using two FFT sections was realized 
with the gestalt 1 of the <gestalt 2 of operation> operation, the gestalt of this operation shows 
the example which brings about the same effect using one symbol memory which has the storage 
capacity below symbol length, and the **** FFT section which operates by ****. 
[0052] Drawing 3 is drawing showing the digital-broadcasting receiver concerning the gestalt of 
this operation. In addition, the same sign is attached about the element which has the function 
same among each block of drawing 3 as drawing 1 . However, the time amount domain processing 
section 3 outputs the period (for example, period until the 2nd FFT incorporation period expires 
from the 1 st FFT incorporation initiation point in drawing 2 ) from the direction to the later early 
one, and the received digital-broadcasting signal as the 3rd output signal among the 1 st and 2nd 
output signals instead of outputting the 1st and 2nd above-mentioned output signals. 
[0053] As shown in drawing 3 , the digital-broadcasting receiver concerning the gestalt of this 
operation is equipped with the symbol memory 10 which has the storage capacity below symbol 
length, the **** FFT section 1 1 which undergoes the output of the symbol memory 10, and the 
1st and 2nd memory 12a and 12b which memorizes two output signals from the **** FFT 
section 1 1 . 

[0054] The symbol memory 10 incorporates the data of each symbol of the 3rd output signal 
outputted from the time amount domain processing section 3, and read-out is incorporated, is 
performed by **** at the time, and it outputs it to latter **** FFT 1 1 . 

[0055] By time sharing, **** FFT 1 1 performs conversion to the frequency domain of the portion 
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which is equivalent to the 1 st above-mentioned output signal among the 3rd output signal, and 
conversion to the frequency domain of the portion equivalent to the 2nd output signal by **** of 
the 1st and 2nd FFT sections 4 and 7, and outputs them as the 1st and 2nd output signals in a 
frequency domain, respectively. 

[0056] 1st memory 12a memorizes the 1st output signal from **** FFT 11, and 2nd memory 12b 
memorizes the 2nd output signal from **** FFT 11. And the output of 1st memory 12a is given 
to the synthetic circuit 9, and the output of 2nd memory 12b is given to phase compensator 9. 
And in the synthetic circuit 9, composition with the output of 1st memory 12a and the output of 
phase compensator 9 is performed. 

[0057] Since other configurations are the same as that of the digital-broadcasting receiver 
shown in drawing 1 f explanation is omitted. In addition, in the gestalt of this operation, the 1st 
and 2nd memory 12a and 12b can be caught with the time domain-frequency-domain signal 
transformation section in the time amount domain processing section 3, the symbol memory 10, 
the **** FFT section 11, and a list. 

[0058] Next, actuation is explained using drawin g 4 . Drawing 4 is drawing having shown the data 
incorporation period of the **** FFT section 1 1 in a part of signal in the time domain of 
terrestrial digital television broadcast and terrestrial digitized voice broadcast, actuation of the 
symbol memory 10, and a list. 

[0059] The digital-broadcasting signal by which time amount domain processing was carried out 
is inputted into the symbol memory 1 0 from the time of being equivalent to the 1 st FFT 
incorporation initiation point in the 1 st FFT section 4 of the gestalt 1 of operation, as shown in 
drawing 4 . And incorporation of a signal is maintained until it is equivalent to the end point of 
the 2nd FFT incorporation period in the 2nd FFT section 7 of the gestalt 1 of operation. 
[0060] The storage capacity of the symbol memory 10 does not necessarily need a part for the 
data length of one symbol here. Namely, the symbol memory 10 should just be equipped with the 
storage capacity which is the degree which can memorize the data length of the sum total period 
of time difference X and the main signal SG like the symbol memory actuation period in drawing 
4. 

[0061] The symbol memory 10 supplies in time the data of the FFT point size of the part which 
is equivalent to the **** FFT section 1 1 first at the 1st FFT incorporation period in the 1st FFT 
section 4 of the gestalt 1 of operation from top one. And the **** FFT section 1 1 performs FFT 
processing by **** in the period PD 1 of operation, and outputs the 1 st output signal in a 
frequency domain to 1 st memory 1 2a. 

[0062] Next, the symbol memory 10 supplies the data of the FFT point size of the part which is 
equivalent to the **** FFT section 1 1 at the 2nd FFT incorporation period in the 2nd FFT 
section 7 of the gestalt 1 of operation from the place where only the part of time difference X 
offset the start address. And the **** FFT section 1 1 performs FFT processing by **** in the 
period PD 2 of operation following the period PD 1 of operation, and outputs the 2nd output 
signal in a frequency domain to 2nd memory 12b. 

[0063] And the 1 st and 2nd memory 1 2a and 1 2b synchronizes mutually, and outputs the 1 st and 
2nd output signals, respectively. And about the 2nd output signal, phase compensator 8 performs 
phase correction, and the synthetic circuit 9 compounds the 1st and 2nd output signals. 
[0064] According to the digital-broadcasting receiver concerning the gestalt of this operation, 
the **** FFT section 1 1 performs conversion to the frequency domain of the portion which is 
equivalent to the 1 st output signal among the 3rd output signal, and conversion to the frequency 
domain of the portion equivalent to the 2nd output signal by time sharing, and outputs as the 1st 
and 2nd output signals, respectively. Therefore, the time domain-frequency-domain signal 
transformation section can be constituted from one fourier conversion circuit, and the circuitry 
of the time domain-frequency-domain signal transformation section can be reduced. 
[0065] In addition, it is also possible to make adjustable the offset value of the time difference X 
of the symbol memory 10, and to carry out adjustable [ of the effect of time diversity ]. 
[0066] The gestalt of the <gestalt 3 of operation> book operation is also the modification of the 
gestalt 1 of operation, and is the digital-broadcasting receiver which carries out the frequency 
modulation of the 2nd output signal which only time difference X is delayed and is outputted from 
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the time amount domain processing section 3, is overlapped on the 1st output signal, bundles up 
both signals, and carries out FFT processing. 

[0067] Drawing 5 is drawing showing the digital-broadcasting receiver concerning the gestalt of 
this operation. In addition, the same sign is attached about the element which has the function 
same among each block of drawing 5 as drawing 1 . 

[0068] As shown in drawing 5 , the digital-broadcasting receiver concerning the gestalt of this 
operation is equipped with the delay section 14 for doubling with the signal initiation timing of the 
2nd output signal the signal initiation timing of the modulator 1 3 which becomes irregular so that 
the frequency band of the 1st and 2nd output signals may not lap, and the 1st output signal 
outputted from the time amount domain processing section 3 to the 2nd output signal outputted 
from the time amount domain processing section 3. 

[0069] Furthermore, the digital-broadcasting receiver concerning the gestalt of this operation 
performs conversion to a frequency domain to the output of the adder 15 adding the signal 
modulated with the modulator 13, and the signal outputted from the delay section 14, and an 
adder 15, and is equipped with the double-length FFT section 16 which can process one twice 
the number of data of a transmitting mode which changes and outputs the 1 st and 2nd output 
signals with which frequency bands differ to a frequency domain, respectively. In addition, in the 
gestalt of this operation, the double length FFT section 1 6 can be caught with the time domain- 
frequency-domain signal transformation section in the time amount domain processing section 3, 
the modulation section 13, the delay section 14, an adder 15, and a list. 

[0070] Next, actuation is explained using drawing 6 and drawing 7 . Drawing 6 is drawing having 
shown the data incorporation period of the double length FFT section 16 in a part of signal in the 
time domain of terrestrial digital television broadcast and terrestrial digitized voice broadcast, 
and the list. Moreover, drawing 7 is drawing showing arrangement in the frequency domain of the 
2nd output signal modulated by the modulator 13, and the 1st output signal. 

[0071] Like the case of the gestalt 1 of operation, in the time amount domain processing section 
3, data is acquired from the 1st FFT incorporation initiation point, the 1st output signal is 
outputted, data is acquired from the 2nd FFT incorporation initiation point, and the 2nd output 
signal is outputted. About the 1 st output signal, only the part of time difference X is delayed in 
the delay section 14 among these signals, and the signal initiation timing of the 1st output signal 
is doubled with the signal initiation timing of the 2nd output signal. 

[0072] Moreover, about the 2nd output signal, a modulator 13 arranges in the frequency location 
with which the 1st output signal and a frequency band do not lap. And addition with the 1st 
output signal with which the adder 15 was delayed, and the 2nd modulated output signal is 
performed. Since the frequency domain is expanded, the data after this addition is data it is 
twice whose number of data including both 1st and 2nd output signals of this. 
[0073] What is necessary is just to arrange the 2nd output signal to the frequency band which 
makes fL2 center frequency so that it may become axial symmetry by setting a symmetry axis 
as a certain frequency fLc in a frequency domain when the 1st output signal is located in the 
frequency band which makes fL1 center frequency as the concrete method of arrangement of 
the 2nd output signal in a frequency domain, as shown, for example in drawing 7 . 
[0074] What is necessary is just to set up the frequency band of the 1 st and 2nd output signals 
in this case like 1= 4MHz of fL(s), fl_c=8MHz, and 2= 12MHz of fl_(s), since it will be 5.6MHz if it 
becomes in terrestrial digital television broadcast. 

[0075] The 1st and 2nd output signals after addition are inputted into the double length FFT 
section 1 6 which can process one twice the number of data of a transmitting mode. In the double 
length FFT section 16, conversion to a frequency domain is performed to the output of an adder 
15, and the 1st and 2nd output signals with which frequency bands differ are changed and 
outputted to a frequency domain, respectively. 

[0076] And the 1st and 2nd output signals synchronize mutually, and are outputted from the 
double length FFT section 16, respectively, phase compensator 8 performs phase correction 
about the 2nd output signal, and the synthetic circuit 9 compounds the 1st and 2nd output 
signals. 

[0077] According to the digital-broadcasting receiver concerning the gestalt of this operation, 
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the 2nd output signal modulated with the modulator 13 and the 1st output signal outputted from 
the delay section 14 are added, the double length FFT section 16 performs conversion to a 
frequency domain to the output of an adder 15, and an adder 15 changes and outputs the 1st 
and 2nd output signals with which frequency bands differ to a frequency domain, respectively. 
[0078] Therefore, it becomes possible to carry out the Fourier transform of the 1st and 2nd 
output signals with which signal initiation timing differs collectively in a time domain. If batch 
processing is possible, when performing FFT processing using DSP (Digital Signal Processor) 
etc., control of the FFT section will become easy. Moreover, the time domainHrequency-domain 
signal transformation section can be constituted from one fourier conversion circuit, and the 
circuitry of the time domain-frequency-domain signal transformation section can be reduced. 
[0079] The gestalt of the <gestalt 4 of operation> book operation explains how the 1st FFT 
incorporation initiation point and the 2nd FFT incorporation initiation point are determined in the 
time amount domain processing section 3 in the gestalt 1 of operation thru/or the digital- 
broadcasting receiver of 3. 

[0080] That is, the digital-broadcasting receiver concerning the gestalt of this operation carries 
out adjustable [ of at least one side ] among the 1st and 2nd FFT incorporation initiation points 
according to the information on a transmitting mode and the information on the data length of a 
guard interval that the number of data points of a digital-broadcasting signal is specified. 
Thereby, it responds to the broadcasting format of a digital-broadcasting signal, and is time 
amount. 

[0081] Drawing 8 is drawing showing a part of configuration of the time amount domain 
processing section 3 in the digital-broadcasting receiver concerning the gestalt of this operation. 
As shown in drawing 8 , the time amount domain processing section 3 is equipped with the table 
1 7 which recorded the time difference X which optimized beforehand and was set up according 
to the transmitting mode which specifies the number of data points of a digital-broadcasting 
signal, and the data length of a guard interval. And the symbol counter 1 9 with which the time 
amount domain processing section 3 outputs an adder 1 8 and the data location in a symbol 
further, 1st equal comparator 20b which outputs logic when the value of the symbol counter 19 
and the 1 st FFT incorporation initiation point value are in agreement, When the value of the 
symbol counter 19 and the 2nd FFT incorporation initiation point are in agreement, it has 2nd 
equal comparator 20a which outputs logic. In addition, the information on the time difference X 
outputted from a table 1 7 is also given to the phase compensator 8 in the gestalt 1 of operation 
thru/or the digital-broadcasting receiver of 3. 

[0082] Next, actuation is explained using drawing 9 . Drawing 9 is the timing chart which showed 
the number of data of a signal and the combination of a guard interval in each transmitting mode, 
and an example of each time difference X at that time. 

[0083] Three transmitting modes and the data length of four guard intervals are specified [ in / 
both / the specification of terrestrial digital television broadcast and terrestrial digitized voice 
broadcast ]. About the transmitting mode, as the number of data points, three, 2k (2048), 4k 
(4096), and 8k (8192), are defined, and four, 1/32 of the data length of the main signal, 1/16, 1/8, 
and 1/4, are defined about the data length of a guard interval. Therefore, the combination 
becomes 3x4=12 kind. 

[0084] For example, although drawing 9 is a timing chart in terrestrial digital television broadcast 
In the case of 2k mode signal, the data length of guard interval GI2k is 1/16 (= 128 points) of the 
data length of main signal SG2k. In the case of 4k mode signal When the data lengths of guard 
interval GI4k are 1/8 (= 512 points) of the data length of main signal SG4k, and 8k mode signal, 
the data length of guard interval GI8k is one fourth of the data lengths of main signal SG8k (= 
2048 points). The combination of these transmitting modes and the data length of a guard 
interval is not changed during reception, unless it is beforehand warned by a TMCC signal etc. In 
addition, in each transmitting mode, time difference differs from X2k, X4k, and X8k. 
[0085] Although it is possible about the 1 st FFT incorporation initiation point, the 2nd FFT 
incorporation initiation point, and the time difference between both to set up variously, it is time 
amount by the method of the setup. Of course, time amount Therefore, with the gestalt of this 
operation, the information on the time difference for every transmitting mode and guard interval 
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data length optimized by conducting an experiment etc. beforehand is recorded on a table 17. 
And the 2nd FFT incorporation initiation point is set up with reference to the information on a 
table 1 7. In addition, since a setup is suitably performed from the calculation result of correlation 
between the guard intervals in a time-axis and the main signals in a well-known time domain 
correlation circuit so that the 1 st FFT incorporation initiation point may be described in the 
gestalt of the next operation, the generation method is not described here. 

[0086] The information on a transmitting mode and the information on the data length of a guard 
interval serve as known with the storage means easily established in the distinction possibility of 
or a receiver in the receiver itself. Therefore, in order to optimize the effect of time diversity, 
according to the data length of a guard interval, it carries out adjustable [ of the time difference 
X between the 1st FFT incorporation initiation point and the 2nd FFT incorporation initiation 
point ] to a transmitting mode. 

[0087] A table 17 acquires transmitting-mode information and the information on the data length 
of a guard interval, and chooses and outputs the information on time difference were suitable for 
each transmitting mode and each guard interval data length. The information on the outputted 
time difference is also given to an adder 18 while it is given to phase compensator 8. 
[0088] An adder 18 adds the signal of the 1st FFT incorporation initiation point value, and the 
time difference outputted from the table 17, and generates the signal of the 2nd FFT 
incorporation initiation point value. The signal of the 2nd FFT incorporation initiation point value 
is given to the end of 2nd equal comparator 20a. 

[0089] 2nd equal comparator 20a compares the output value of the symbol counter 1 9 with the 
2nd FFT incorporation initiation point value, and when both are in agreement, it outputs logic. 
[0090] Moreover, the signal of the 1st FFT incorporation initiation point value is given to the end 
of 1st equal comparator 20b, and the output value of the symbol counter 19 is compared with 
the 1 st FFT incorporation initiation point value, and 1 st equal comparator 20b outputs logic, 
when both are in agreement. 

[0091] According to the digital-broadcasting receiver concerning the gestalt of this operation, 
the time amount domain processing section 3 carries out adjustable [ of the 2nd FFT 
incorporation initiation point ] according to the information on a transmitting mode, and the 
information on the data length of a guard interval. Therefore, it responds to the broadcasting 
format of a digital-broadcasting signal, and is time amount. Moreover, even when the combination 
of the transmitting mode of terrestrial digital television broadcast and terrestrial digitized voice 
broadcast or the data length of a guard interval changes, the optimal time amount diversity can 
be realized. 

[0092] In addition, although the hardware-configuration which uses a table 1 7 was illustrated with 
the gestalt of this operation in order to make the information on time difference output from the 
information on the data length of a guard interval, and the information on a transmitting mode, it 
is also possible to process by software so that time difference may be computed using CPU 
( Central ProcessingUnit) which controls a receiver from the information on the data length of a 
guard interval and the information on a transmitting mode, and to achieve the same function as 
the above. 

[0093] The gestalt of <gestalt 5 of operation> book operation is the modification of the digital- 
broadcasting receiver concerning the gestalt 4 of operation, and is further equipped with the 
device which carries out adjustable [ of the 1st FFT incorporation initiation point and the 2nd 
FFT incorporation initiation point ] using the delay profile obtained by correlation with a guard 
interval and the former data of the second-half section in the main signal to a part of 
configuration of the time-amount domain processing section 3 shown in the gestalt 4 of 
operation. 

[0094] Drawing 10 is drawing showing a part of configuration of the time amount domain 
processing section 3 in the digital-broadcasting receiver concerning the gestalt of this operation. 
As shown in drawing 10 , in addition to the configuration of drawing 8 , this time amount domain 
processing section 3 is further equipped with the time domain correlation circuit 21, the 
correction value creation circuit 22, and the multiplier 23. 

[0095] The time domain correlation circuit 21 is a well-known circuit which detects correlation 
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with a digital-broadcasting input signal and the delay signal with which only the period of the 
main signal SG delayed the input signal. The correction value creation circuit 22 detects a delay 
profile in response to the information on the correlation signal outputted from the time domain 
correlation circuit 21, and the 1st FFT incorporation initiation point, and the information on the 
symbol counter 19, and outputs the correction value of the 2nd FFT incorporation initiation point 
so that it may explain in full detail below. A multiplier 23 carries out the multiplication of the 
correction value outputted from the correction value creation circuit 22 to the data of the time 
difference outputted from a table 1 7, and outputs it to an adder 1 8. 

[0096] Moreover, drawing 1 1 is drawing showing the details configuration of the correction value 
creation circuit 22. Peak detector 22a which detects the peak in response to the correlation 
signal with which the correction value creation circuit 22 is outputted from the time domain 
correlation circuit 21, Level judging section 22b which judges the level of a peak in response to a 
correlation signal and the detection result of peak detector 22a, How much the ratio of the peak 
value of the peak which has a correlation signal in response to a correlation signal and the 
detection result of peak detector 22a, and the following peak is, D/U (Desire/Undesire) 
detecting-element 22c to detect, It has 22d of delay detecting elements which detect what delay 
period exists from the peak of a correlation signal to the following peak in response to the 
judgment result of level judging section 22b. These peak detector 22a, level judging section 22b, 
D/U detecting-element 22c, and 22d of delay detecting elements have the function to specify 
the wave-like configuration of the correlation signal outputted from the time domain correlation 
circuit 21 as a whole. 

[0097] And the correction value creation circuit 22 is further equipped also with math- 
processing section 22e which computes the delay profile of a correlation signal and computes 
the correction value of time difference X in response to the output of the detection result of 
peak detector 22a, and 22d of delay detecting elements, the detection result of D/U detecting- 
element 22c, the 1st FFT incorporation initiation point value, and a symbol counter signal. 
[0098] Next, actuation is explained using drawing 12 . Drawing 12 is drawing having shown the 
data incorporation period of the 1 st and 2nd FFT sections 4 and 7 in a part of signal in the time 
domain of terrestrial digital television broadcast and terrestrial digitized voice broadcast, the 
delay signal with which only the period of the main signal SG delayed the input signal, the 
correlation signal outputted from the time domain correlation circuit 21, and the list. 
[0099] In terrestrial digital television broadcast or terrestrial digitized voice broadcast, as 
mentioned above, the data of the same contents as the second half portion of the main signal is 
added before the main signal as a guard interval, and active jamming correction capacity is 
improved. Since the second half portions of this guard interval signal and the main signal are the 
same contents, in the time domain correlation circuit 21, the division break of a guard interval 
and the main signal is detectable by searching for correlation by the autocorrelation operation 
(complex-conjugate operation). 

[0100] By the signal shown as "correlation when there are few outpatient department factors" 
among correlation signals jn drawing 12 , the peak PK 1 of a correlation signal has appeared in 
the division break of the guard interval GI of a delay signal, and the main signal SG. On the other 
hand, when a multi-pass arises in a transmission line and a "advance wave" and a "delay wave" 
arise, it becomes difficult for this peak to appear in a duplex like PK2 or PK3, and to specify 
clearly the division break of the guard interval GI and the main signal SG. In addition, detection of 
the peak of a correlation signal can be performed because only a suitable period (it is the period 
of guard interval length at the maximum) carries out the moving average of the autocorrelation 
operation. 

[0101] The correlation detection in the time domain correlation circuit 21 is used for the decision 
of the 1st FFT incorporation initiation point. When the 1st FFT incorporation initiation point 
detects the synchronization of a signal with a receiver, it is usually fixed. 

[0102] In the gestalt of this operation, the correlation detection in the time domain correlation 
circuit 21 is used also for the decision of the 2nd FFT incorporation initiation point. 
[0103] The output which carried out the moving average of the correlation signal outputted from 
the time domain correlation circuit 21 has the breadth (this breadth is called a delay profile) of 
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WD or WA under the effect of the multi-pass of a transmission line like the correlation signal 
shown in drawing 1 2 . Therefore, it can distinguish whether the multi-pass according whether the 
multi-pass by the delay wave occurred in the transmission line to an advance wave occurred by 
analyzing this delay profile. 

[0104] Since a possibility that signal interference has taken place in the direction of a guard 
interval portion side is higher than the main signal portion in a time domain when the multi-pass 
by the delay wave occurs, as for the 2nd FFT incorporation initiation point, it is desirable to set 
up later. Since a possibility that signal interference has taken place in the direction of the main 
signal portion side is higher than a guard interval portion in a time domain on the other hand 
when the multi-pass by the advance wave occurs, as for the 2nd FFT incorporation initiation 
point, it is desirable to set up a little early. The arrow head in drawing 12 expresses this. 
[0105] Using this principle, it asks for the direction and magnitude of a delay profile from the 
output of the time domain correlation circuit 21, and the mutually related configuration of a peak 
wave is specified in the correction value creation circuit 22. And it asks for the relation between 
the configuration and the 2nd FFT incorporation initiation point based on the information on the 
1st FFT incorporation initiation point and a symbol counter signal, and the correction value for 
moving the 2nd FFT incorporation initiation point is generated. 

[0106] The 2nd FFT incorporation initiation point is controllable by carrying out the multiplication 
of this correction value to the time difference X outputted from the table 17 with the multiplier 
23. Moreover, what is necessary is to also give the result of having carried out the multiplication 
of this correction value to phase compensator 8, and just to use for phase correction. 
[0107] That is, in the gestalt of this operation, by computing correlation with a digital- 
broadcasting signal and the delay signal which delayed it, the time amount domain processing 
section 3 judges the effect of the multi-pass of a digital-broadcasting signal, and is carrying out 
adjustable [ of the 2nd FFT incorporation initiation point ] according to the effect of a multi- 
pass. 

[0108] Therefore, even if it does not set up the time difference X which foresaw the condition of 
a transmission line beforehand, the transmission-line condition of a digital-broadcasting signal is 
embraced, and it is time amount. 

[0109] The gestalt of the <gestalt 6 of operation> book operation is the modification of the 
digital-broadcasting receiver concerning the gestalt 1 of operation, presumes a transmission-line 
condition from a pilot signal in a frequency domain, and carries out adjustable [ of the 2nd FFT 
incorporation initiation point ] based on this presumed information. 

[01 10] Drawing 1 3 is drawing showing a part of configuration of the digital-broadcasting receiver 
concerning the gestalt of this operation. As shown in drawing 13 , in addition to the configuration 
of drawing 1 , this digital-broadcasting receiver is further equipped with the pilot signal detection 
circuit 24, the phase detector 25, the delay circuit 26, the phase error detector 27, the 
integrating circuit 28, and the phase correction value creation circuit 29. 

[01 1 1] The pilot carrier detector 24 detects a specific pilot carrier from the frequency-domain 
signal outputted from the synthetic circuit 9. The phase detector 25 detects topology from the 
pilot carrier which the pilot carrier detector 24 detected. A delay circuit 26 delays the topology 
which the phase detector 25 detected. The phase error detector 27 detects a phase error from 
the delayed topology and current topology. An integrating circuit 28 integrates with a phase error 
in the direction of a carrier, and the direction of a symbol. And the phase correction value 
creation circuit 29 changes the value of an integrating circuit 28 into correction value. 
[01 12] Since other configurations are the same as that of the digital-broadcasting receiver 
concerning the gestalt 1 of operation, explanation is omitted. 

[01 13] Next, actuation is explained. In terrestrial digital television broadcast and terrestrial 
digitized voice broadcast, pilot carriers, such as a TMCC pilot carrier for transmitting data 
required for a receiver, and AC (Auxiliary Channel) pilot carrier for broadcasting stations, SP 
(Scatterd Pilot) carrier used for transmission-line presumption at the time of a synchronous 
modulation, are transmitted in a known location. 

[01 14] The DBPSK (Differential Binary Phase ShiftKeying) modulation is carried out, and this 
pilot carrier transmits 1-bit information as one symbol. Moreover, the multiplication of the phase 



http:/ / www4.ipdi.jpo.go.jp/cgi-bin/tran_web_cgi._ejje 



04/01/20 



13/15 ^— i> 



of **pi has been carried out with a location. Therefore, the pilot signal of a known location is 
used, and if it compares with a nearby signal after performing phase correction, the error of a 
phase can be searched for easily. 

[01 15] Since a delay wave or an advance wave is added with both gain and a phase on a time- 
axis, a multi-pass signal is detectable as phase rotation with a frequency shaft. Namely, what is 
necessary is to be able to presume a transmission-line condition and just to control the 2nd FFT 
incorporation initiation point in a time domain based on this presumption, if the phase error 
between pilot carriers is detected. Then, the optimal time amount diversity according to a 
transmission-line condition is realizable. 

[0116] Therefore, first, a known specific pilot carrier is detected in the pilot carrier detector 24, 
and a phase detector 25 detects topology from the detected pilot carrier. And a phase error is 
detected in the phase error detector 27 from the topology of the pilot carrier before [ one ] 
making it delayed in a delay circuit 26, and current topology. And an average phase error is 
detected by integrating the both directions of the direction of a subcarrier, and the direction of a 
symbol by the integrating circuit 28. 

[0117] The phase correction value creation circuit 29 generates the correction value of the 2nd 
FFT incorporation initiation point based on the signal from an integrating circuit 28, and inputs it 
into the multiplier 23 shown in the gestalt 5 of operation. 

[01 18] That is, according to the digital-broadcasting receiver concerning the gestalt of this 
operation, it has the phase error detector 27 which detects a pilot signal and detects the phase 
error of a digital-broadcasting signal. And based on the information on this detected phase error, 
the time amount domain processing section 3 carries out adjustable [ of the 2nd FFT 
incorporation initiation point ]. 

[0119] Therefore, the transmission-line condition of a digital-broadcasting signal is embraced, 
and it is time amount. 

[0120] In addition, the digital-broadcasting receiver shown in drawing 14 is the modification of 
the gestalt of this operation. In drawing 14 , the transmission-line presumption filter 30 in 
frequency domain processing and a synchronization / differential recovery section 5 or the 
power computing element 31 of each carrier, and the reverse FFT circuit 33 constitute the 
detector which detects a pilot signal and detects the phase error of a digital-broadcasting signal. 

[0121] The transmission-line presumption filter 30 is a filter which presumes the condition of a 
transmission line using SP pilot carrier used at the time of a synchronous recovery. Moreover, 
the power computing element 31 is a computing element which judges the condition of a 
transmission line in quest of the power of each carrier at the time of a differential recovery. In 
addition, according to whether a switch 32 performs a synchronous recovery or a differential 
recovery is performed, it chooses whether the path to the reverse FFT circuit 33 is used as the 
transmission-line presumption filter 30, or it considers as the power computing element 31. 
[0122] Since SP pilot signal is periodically inserted in the known location, it can presume 
transmission-line information in a synchronous recovery by performing time amount filtering and 
carrier filter processing in a frequency domain. Moreover, although SP carrier is not inserted, 
since it is a DQPSK (Differential Quadrature Phase Shift Keying) modulation at the time of a 
differential recovery and power is always fixed, the condition of a transmission line can be 
presumed by calculating the power of each carrier. 

[0123] If a synchronous modulation and differential modulation are changed with a switch 32 and 
reverse FFT processing is performed to the output of the transmission-line presumption filter 30 
or the power computing element 31 per symbol in the reverse FFT circuit 33, a channel impulse 
response can be found easily. Therefore, it is possible by giving this information to the phase 
correction value creation circuit 29, and performing the same processing as drawing 13 to 
calculate the correction value of time diversity. 

[0124] The gestalt of the <gestalt 7 of operation> book operation is the modification of the 
digital-broadcasting receiver concerning the gestalt 1 of operation, and carries out adjustable 
[ of the rate of composition of the 1 st output signal in the synthetic circuit 9, and the 2nd output 
signal ] using a pilot carrier signal. 
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[0125] Drawing 15 is drawing showing a part of configuration of the digital-broadcasting receiver 
concerning the gestalt of this operation. As shown in drawing 15 , in addition to the configuration 
of drawing 1 , this digital-broadcasting receiver is further equipped with the pilot signal detection 
circuits 34a and 34b, the subtracter 35, the power computing element 36, and the integrating 
circuit 37. 

[0126] Pilot carrier detector 34a detects all pilot carriers from the frequency-domain signal 
outputted from the 1st FFT section 4. Pilot carrier detector 34b detects all pilot carriers from 
the frequency-domain signal outputted from phase compensator 8. A subtracter 35 makes both 
the pilot carriers of the pilot carrier detectors 34a and 34b subtract mutually. The power 
computing element 36 detects the power of the noise vector which can be found by subtraction. 
An integrating circuit 37 integrates with the noise component contained in the pilot carrier in 1 
symbol. 

[0127] Since other configurations are the same as that of the digital-broadcasting receiver 
concerning the gestalt 1 of operation, explanation is omitted. 

[0128] Next, actuation is explained. The 1st output signal after conversion to the frequency 
domain outputted from the 1 st FFT section 4 and the 2nd output signal after conversion to the 
frequency domain outputted from phase compensator 8 are the signal of the same phase. 
[0129] If a difference is among these both, they are the difference of the amount of noises of 
each signal, and the difference of a line characteristic. Therefore, the vector of the difference of 
both signals can be found by searching for these both difference with a subtracter 35. It thinks 
that the greater part of this vector component is a noise vector, and the power of this signal is 
found with the power computing element 36. 

[0130] And an integrator 37 is integrated with the signal power for one symbol, and the power of 
a noise is found, and when noise power is large, it carries out adjustable [ of the rate of 
composition of the 1st output signal in the synthetic circuit 9, and the 2nd output signal ]. 
Composition of the 1st and 2nd output signals is interrupted, and, specifically, only the 1st 
output signal is chosen. 

[0131] It constituted as mentioned above because the 2nd FFT incorporation period was a 
transmission-line condition, the effect of the clock regenerative circuit of a receiver, etc. and 1 
symbol period may have been exceeded in the digital-broadcasting receiver of this invention. As 
shown in drawing 16 , it may have invaded into the contiguity symbol which the 2nd FFT 
incorporation period precedes, or, specifically, may be invading into the contiguity symbol (x of 
the upper case in drawing 16 ) and the 2nd FFT incorporation period continue (x of the middle in 
drawing 16 ). 

[0132] If these phenomena occur, the portion which caused a lifting and interference will serve 
as a noise in the interference between symbols with a contiguity symbol. Thereby, the receiving 
engine performance may be degraded. 

[0133] However, like the gestalt of this operation, by observing the noise component of the 
difference of the 1st and 2nd output signals, a synthetic circuit can always be adjusted so that 
the greatest engine performance can be demonstrated. 

[0134] According to the digital-broadcasting receiver concerning the gestalt of this operation, 
the power computing element 36 computes the power of the difference of each pilot signal of the 
1st and 2nd output signals, and the synthetic circuit 9 changes a composite rate [ output 
signal / which is outputted from 1st FFT section 4 / 2nd output signal / which is outputted from 
phase compensator 8 /, and / 1st ] according to the result of an operation of the power 
computing element 36. 

[0135] Therefore, by detecting the difference of noise power between the 1st and 2nd output 
signals, and changing the synthetic rate of the 1st and 2nd output signals according to the size 
of a noise, it responds to the effect of the clock playback in the transmission-line condition and 
receiver of a digital-broadcasting signal, and is time amount. 
[0136] 

[Effect of the Invention] According to invention according to claim 1, phase compensator amends 
one side of the 1st or 2nd output signal so that the phase contrast in the frequency domain of 
the 1st and 2nd output signals may be abolished according to the time difference between 1 in 
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the period of a guard interval, and other one point. And a synthetic circuit compounds the output 
of phase compensator, and the output from the time domain-frequency-domain signal section. 
Therefore, only the part of the time difference in a guard interval can gain in the power of a 
signal, and the signal after composition can make the signal power to noise power increase. 
Consequently, a C/N ratio improves and the error-proof engine performance improves. That is, 
the digital-broadcasting receiver which used the guard interval signal effectively is obtained. 
Moreover, it is generating the 1st and 2nd output signals, and is time amount. 
[0137] According to invention according to claim 2, the 1st fourier conversion circuit changes 
the 1st signal into a frequency domain, and the 2nd fourier conversion circuit changes the 2nd 
signal into a frequency domain. Therefore, compared with the case where signal processing of 
both 1st and 2nd signals is performed by one fourier conversion circuit, there are few burdens of 
signal processing in the time domain-frequency-domain signal transformation section. 
[0138] According to invention according to claim 3, in the time domain-frequency-domain signal 
transformation section, the fourier conversion circuit performs conversion to the frequency 
domain of the 1st signal, and conversion to the frequency domain of the 2nd signal by time 
sharing including the fourier conversion circuit. Therefore, the time domain-frequency-domain 
signal transformation section can be constituted from one fourier conversion circuit, and the 
circuitry of the time domain-frequency-domain signal transformation section can be reduced. 
[0139] According to invention according to claim 4, an adder adds the signal modulated with the 
modulator, and the signal outputted from the delay section, and the fourier conversion circuit 
performs conversion to a frequency domain to the output of an adder, and changes and outputs 
the 1st and 2nd signals with which frequency bands differ to a frequency domain, respectively. 
Therefore, it becomes possible to carry out the Fourier transform of the 1 st and 2nd signals with 
which signal initiation timing differs collectively in a time domain. Moreover, the time domain- 
frequency-domain signal transformation section can be constituted from one fourier conversion 
circuit, and the circuitry of the time domain-frequency-domain signal transformation section can 
be reduced. 

[0140] According to invention according to claim 5, the time amount domain processing section 
carries out adjustable [ of other one point which the 2nd signal starts ] according to the 
information on a transmitting mode, and the information on the data length of a guard interval. 
Therefore, it responds to the broadcasting format of a digital-broadcasting signal, and is time 
amount. 

[0141] According to invention according to claim 6, the time amount domain processing section 
carries out adjustable [ of other one point which the 2nd signal starts ] according to the 
calculation result of correlation with a digital-broadcasting signal and the delay signal which 
delayed it. Therefore, the transmission-line condition of a digital-broadcasting signal is embraced, 
and it is time amount. 

[0142] According to invention according to claim 7, the time amount domain processing section 
carries out adjustable [ of other one point which the 2nd signal starts in a frequency domain 
according to the phase error detected in the detector by the pilot signal ]. Therefore, the 
transmission-line condition of a digital-broadcasting signal is embraced, and it is time amount. 
[0143] According to invention according to claim 8, a power computing element computes the 
power of the difference of each pilot signal of the 1st and 2nd output signals, and a synthetic 
circuit changes a composite rate [ another side / one side of the 1st and 2nd output signals 
outputted from the time domain-frequency-domain signal transformation section, and / of the 
1st and 2nd output signals outputted from phase compensator ] according to the result of an 
operation of a power computing element. Therefore, by detecting the difference of noise power 
between the 1st and 2nd output signals, and changing the synthetic rate of the 1st and 2nd 
output signals according to the size of a noise, it responds to the effect of the clock playback in 
the transmission-line condition and receiver of a digital-broadcasting signal, and is time amount. 



[Translation done.] 

http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



04/01/20 



1/2 ^— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the digital-broadcasting receiver concerning the gestalt 1 of 
operation. 

[Drawing 2] In the digital-broadcasting receiver concerning the gestalt 1 of operation, it is 
drawing having shown the data incorporation period of a part of signal in the time domain of 
terrestrial digital television broadcast and terrestrial digitized voice broadcast, and the 1 st and 
2nd FFT sections 4 and 7. 

[Drawing 3] It is drawing showing the digital-broadcasting receiver concerning the gestalt 2 of 
operation. 

[Drawing 4] In the digital-broadcasting receiver concerning the gestalt 2 of operation, it is 
drawing having shown the data incorporation period of the **** FFT section 11 in a part of signal 
in the time domain of terrestrial digital television broadcast and terrestrial digitized voice 
broadcast, actuation of the symbol memory 10, and a list. 

[Drawing 5] It is drawing showing the digital-broadcasting receiver concerning the gestalt 3 of 
operation. 

[Drawing 6] In the digital-broadcasting receiver concerning the gestalt 3 of operation, it is 
drawing having shown the data incorporation period of the double length FFT section 1 6 in a part 
of signal in the time domain of terrestrial digital television broadcast and terrestrial digitized 
voice broadcast, and the list. 

[Drawing 7] In the digital-broadcasting receiver concerning the gestalt 3 of operation, it is 
drawing showing arrangement in the frequency domain of the 2nd output signal modulated by the 
modulator 13, and the 1st output signal. 

[Drawing 8] It is drawing showing a part of configuration of the time amount domain processing 
section 3 in the digital-broadcasting receiver concerning the gestalt 4 of operation. 
[Drawing 9] It is the timing chart which showed the number of data of a signal and the 
combination of a guard interval in each transmitting mode, and an example of each time 
difference X at that time. 

[Drawing 10] It is drawing showing a part of configuration of the time amount domain processing 
section 3 in the digital-broadcasting receiver concerning the gestalt 5 of operation. 
[Drawing 1 1] It is drawing showing the details configuration of the correction value creation 
circuit 22. 

[Drawing 12] In the digital-broadcasting receiver concerning the gestalt 5 of operation, it is 
drawing having shown the data incorporation period of the 1st and 2nd FFT sections 4 and 7 in a 
part of signal in the time domain of terrestrial digital television broadcast and terrestrial digitized 
voice broadcast, the delay signal with which only the period of the main signal SG delayed the 
input signal, the correlation signal outputted from the time domain correlation circuit 21, and the 
list. 

[Drawing 13] It is drawing showing the digital-broadcasting receiver concerning the gestalt 6 of 
operation. 

[Drawing 14] It is drawing showing other examples of a configuration of the digital-broadcasting 
receiver concerning the gestalt 6 of operation. 
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[Drawing 15] It is drawing showing the digital-broadcasting receiver concerning the gestalt 7 of 
operation. 

[Drawing 16] It is drawing showing the case where the 2nd FFT incorporation period exceeds 1 
symbol period. 

[Drawing 17] It is drawing showing the conventional digital-broadcasting receiver. 
[ Drawing 18] It is drawing showing a part of signal in the time domain of terrestrial digital * 
television broadcast and terrestrial digitized voice broadcast. 
[Description of Notations] 

1 Tuner, 2 A-D Converter, 3 Time Amount Domain Processing Section, 4 The 1 st FFT Section, 5 
Frequency domain processing and a synchronization / differential recovery section, 6 Error 
correction processing section, 7 The 2nd FFT section, 8 Phase compensator, 9 A synthetic 
circuit, 10 Symbol memory. The 11X FFT section, 13 A modulator, 14 15 A delay circuit, 18 
Adder, The 16 double-length FFT section, 17 A table, 19 Symbol counter, 20a, 20b An equal 
comparator, 21 A time domain correlation circuit, 22 A correction value creation circuit, 23 
multipliers, 24, 34a, 34b A pilot signal detection circuit, 29 A phase correction value creation 
circuit, 30 A transmission-line presumption filter, 31 Each carrier power arithmetic circuit. 
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DRAWINGS 
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[ Drawing 3] 
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[Drawing 5] 
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[ Drawing 17] 
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[Drawing 12] 
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[Drawing 1 3] 
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[Drawing 1 6] 
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[Drawing 18] 
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